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This systematic review was conducted for the Pregnancy and Birth to 24 Months Project (P/B-24 Project) by
the Nutrition Evidence Systematic Review (NESR) team at the Center for Nutrition Policy and Promotion,
Food and Nutrition Service, USDA. All systematic reviews from the P/B-24 Project are available on the NESR
website: https://nesr.usda.gov.

Conclusion statements drawn as part of this systematic review describe the state of science related to the
specific question examined. Conclusion statements do not draw implications, and should not be interpreted as
dietary guidance.

The contents of this document may be used and reprinted without permission. Endorsements by NESR, the
Center for Nutrition Policy and Promotion, the Food and Nutrition Service, or the U.S. Department of
Agriculture (USDA) of derivative products developed from this work may not be stated or implied.

In accordance with Federal civil rights law and USDA civil rights regulations and policies, the USDA, its
Agencies, offices, and employees, and institutions participating in or administering USDA programs are
prohibited from discriminating based on race, color, national origin, religion, sex, gender identity (including
gender expression), sexual orientation, disability, age, marital status, family/parental status, income derived
from a public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information (e.g.,
Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible Agency or
USDA's TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay
Service at (800) 877-8339. Additionally, program information may be made available in languages other than
English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-
3027, found online at How to File a Program Discrimination Complaint and at any USDA office or write a letter
addressed to USDA and provide in the letter all of the information requested in the form. To request a copy of
the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S.
Department of Agriculture, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW,
Washington, D.C. 20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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INTRODUCTION

This document describes a systematic review conducted to answer the following question:
What is the relationship between dietary patterns before and during pregnancy and risk of
gestational diabetes mellitus? This systematic review was conducted as part of the
Pregnancy and Birth to 24 Months (P/B-24) Project by USDA’s Nutrition Evidence
Systematic Review (NESR).

The purpose of the P/B-24 Project was to conduct a series of systematic reviews on diet
and health for women who are pregnant and for infants and toddlers from birth to 24
months of age. This project was a joint initiative led by USDA and HHS, and USDA’s
NESR carried out all of the systematic reviews. A Federal Expert Group (FEG), a broadly
representative group of Federal researchers and program leaders, also provided input
throughout the P/B-24 Project. More information about the P/B-24 Project has been
published" and is available on the NESR website: https://nesr.usda.gov/project-specific-
overview-pb-24-0.

NESR, formerly known as the Nutrition Evidence Library (NEL), specializes in conducting
food- and nutrition-related systematic reviews using a rigorous, protocol-driven
methodology. To conduct each P/B-24 systematic review, NESR’s staff worked with a
Technical Expert Collaborative (TEC), which is a group of 7-8 leading subject matter
experts.

NESR’s systematic review methodology involves developing and prioritizing systematic
review questions, searching for and selecting studies, extracting and assessing the risk of
bias of data from each included study, synthesizing the evidence, developing a conclusion
statement, grading the evidence underlying the conclusion statement, and recommending
future research. A detailed description of the methodology used in conducting systematic
reviews for the P/B-24 Project has been published’ and is available on the NESR website:
https://nesr.usda.gov/pb-24-project-methodology-0. In addition, starting on page 49, this
document includes details about the methodology as it was applied to the systematic
review described herein. An analytic framework that illustrates the overall scope of the
guestion, including the population, the interventions and/or exposures, comparators, and
outcomes of interest, is found on page 49. In addition, the literature search plan that was
used to identify studies included in this systematic review is found on page 50.

i Stoody EE, Spahn JM, Casavale KO. The Pregnancy and Birth to 24 Months Project: a series of
systematic reviews on diet and health. Am J Clin Nutr. 2019;109(7):685S-97S. doi:
10.1093/ajcn/nqy372.

i Obbagy JE, Spahn JM, Wong YP, Psota TL, Spill MK, Dreibelbis C, et al. Systematic review
methodology used in the Pregnancy and Birth to 24 Months Project. Am J Clin Nutr. 2019;109(7):698S—
704S. doi: 10.1093/ajcn/nqy226.
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USDA United States Department of Agriculture
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WHAT IS THE RELATIONSHIP BETWEEN DIETARY PATTERNS BEFORE
AND DURING PREGNANCY AND RISK OF GESTATIONAL DIABETES

MELLITUS?
|

PLAIN LANGUAGE SUMMARY

What is the question?

e The question is: What is the relationship between dietary patterns before and
during pregnancy and risk of gestational diabetes mellitus?

What is the answer to the question?

e Limited but consistent evidence suggests that certain dietary patterns before
pregnancy are associated with a reduced risk of gestational diabetes mellitus.
These protective dietary patterns are:

o higher in vegetables, fruits, whole grains, nuts, legumes, and fish, and
o lower in red and processed meats.

e Most of the research was conducted in healthy, Caucasian women with access
to health care.

e Evidence is insufficient to estimate the association between dietary patterns
during pregnancy and risk of gestational diabetes mellitus.

Why was this question asked?

e This important public health question was identified and prioritized as part of the
U.S. Department of Agriculture and Department of Health and Human Services
Pregnancy and Birth to 24 Months Project.

How was this question answered?

e A team of Nutrition Evidence Systematic Review staff conducted a systematic
review in collaboration with a group of experts called a Technical Expert
Collaborative.

What is the population of interest?
e Women who are pregnant or able to become pregnant, ages 15-44 years.
What evidence was found?

e This review includes 11 studies that were published since 1980. Some studies
were small, including 12 participants, while others were really large and
included 15,254 participants. Most of these women were Caucasians that had
access to health care. The extent of overweight and obesity varied. In some
studies 1 in 10 women were overweight or obese, while in others 1 in 3 were
overweight or obese.

e Studies used different approaches to develop dietary patterns:

o 5 studies used an existing index or score.

o 4 studies used data-driven methods such as principal components
analysis.

o 1 study used both an index/score and a data-driven method.

o The randomized controlled trial used an experimental diet.
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e Studies showed that what women ate several years (2-10 y) before pregnancy
was important for gestational diabetes risk.

¢ However, what women ate during pregnancy did not increase or decrease the
gestational diabetes risk.

How up-to-date is this review?
e This review includes literature from 01/1980 to 01/2017.
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TECHNICAL ABSTRACT

Background

This systematic review was conducted as part of the U.S. Department of
Agriculture and Department of Health and Human Services Pregnancy and Birth
to 24 Months Project.

The goal of this systematic review was to examine the following question: What
is the relationship between dietary patterns before and during pregnancy and
risk of gestational diabetes mellitus?

Conclusion Statement and Grades

Limited but consistent evidence suggests that certain dietary patterns before
pregnancy are associated with a reduced risk of gestational diabetes mellitus.
These protective dietary patterns are:

o higher in vegetables, fruits, whole grains, nuts, legumes, and fish, and

o lower in red and processed meats.
Most of the research was conducted in healthy, Caucasian women with access
to health care.

Grade: Limited

Evidence is insufficient to estimate the association between dietary patterns
during pregnancy and risk of gestational diabetes mellitus.

Grade: Grade not assignable
Methods

The systematic review was conducted by a team of staff from the Nutrition
Evidence Systematic Review in collaboration with a Technical Expert
Collaborative.

Literature searches were conducted using PubMed, Embase, Cochrane, and
other databases to identify studies that evaluated the relationship between
dietary patterns before and during pregnancy and risk of gestational diabetes
mellitus. A manual search was conducted to identify articles that may not have
been included in the electronic databases searched. Articles were screened by
two authors independently for inclusion based on pre-determined criteria. Those
that met the following criteria were included in the review: randomized
controlled trials (RCTs), prospective or retrospective cohort studies or nested
case-control studies; studies enrolling human subjects who were pregnant
women or women capable of becoming pregnant, healthy or at elevated chronic
disease risk (only some, not all, could have a chronic or pregnancy-related
condition), and between the ages of 15 and 44; subjects from countries with
high or very high human development (2015 Human Development Index); and
studies published in English in peer-reviewed journals.

The date range was from January 1980 to January 2017. The intervention or
exposure was dietary patterns before or during pregnancy measured via indices
and scores, cluster or factor analysis, reduced rank regression, or other
methods. The outcome was risk of GDM and related intermediate outcomes
(glucose intolerance, insulin resistance, HbA1C, HOMA-IR, fasting blood
glucose, and oral glucose tolerance test).
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Data from each included article were extracted, risks of bias were assessed,
and both were checked for accuracy. The body of evidence was qualitatively
synthesized, a conclusion statement was developed, and the strength of the
evidence (grade) was assessed using pre-established criteria including
evaluation of the internal validity/risk of bias, adequacy, consistency, impact,
and generalizability of available evidence.

Summary of Evidence

This systematic review includes 10 prospective cohort studies and 1 pilot RCT,
published between 1998 and 2016.

The studies used multiple approaches to assess dietary patterns. Five studies
used indices/scores to assess dietary patterns, four studies used factor or
principal component analysis (PCA) and one study used both an index/score
and PCA. In addition, one RCT assigned subjects to one of two experimental
diets.

Overall, 8 of the 11 included studies found statistically significant associations
between dietary patterns and GDM risk among healthy Caucasian women with
access to health care. Greater adherence to a protective dietary pattern before
and during pregnancy was associated with a decrease in GDM risk of 24% to
56%. Higher adherence to a detrimental pattern was associated with an
increase in risk of 23% to 63%.

There is heterogeneity in terms of when dietary data were assessed. Five
studies measured diet before pregnancy while the rest (n=6) assessed diet
during pregnancy.

o Greater adherence to a healthy diet assessed 2-10 years before
pregnancy showed a consistent inverse association with the risk of GDM
in all the studies. These findings are also in agreement with the evidence
linking dietary patterns and type 2 diabetes mellitus risk in non-pregnant
populations.

o There were mixed findings in studies that assessed diet during
pregnancy: 1) three studies showed an association with GDM, 2) one
showed an inverse association with blood glucose, only, and not with
GDM, 3) one showed an effect on blood glucose and insulin response
but did not study GDM, and 4) one other study showed no association
with GDM.

Generalizability of the studies is limited to healthy Caucasian women who have
access to health care. Minority women and those of lower SES are
underrepresented in this body of evidence.

10
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FULL REVIEW

Systematic review question

What is the relationship between dietary patterns before and during pregnancy and
risk of gestational diabetes mellitus?

Conclusion statement

Limited but consistent evidence suggests that certain dietary patterns before
pregnancy are associated with a reduced risk of gestational diabetes mellitus. These
protective dietary patterns are:

e higher in vegetables, fruits, whole grains, nuts, legumes, and fish, and
e lower in red and processed meats.

Most of the research was conducted in healthy, Caucasian women with access to
health care.

Grade
Limited
Conclusion statement

Evidence is insufficient to estimate the association between dietary patterns during
pregnancy and risk of gestational diabetes mellitus.

Grade
Grade not assignable
Summary

e This systematic review includes 10 prospective cohort studies and 1 pilot
randomized controlled trial (RCT), published between 1998 and 2016.

e The studies used multiple approaches to assess dietary patterns. Five studies
used indices/scores to assess dietary patterns, four studies used factor or
principal component analysis (PCA) and one study used both an index/score
and PCA. In addition, one RCT assigned subjects to one of two experimental
diets.

e Overall, 8 of the 11 included studies found statistically significant associations
between dietary patterns and GDM risk among healthy Caucasian women with
access to health care. Greater adherence to a protective dietary pattern before
and during pregnancy was inversely associated with a decrease in GDM risk of
24% to 56%. Higher adherence to a detrimental pattern was positively
associated with an increase in risk of 23% to 63%.

e There is heterogeneity in terms of when dietary data were assessed. Five
studies measured diet before pregnancy while the rest (n=6) assessed diet
during pregnancy.

o Greater adherence to a healthy diet assessed 2-10 years before
pregnancy showed a consistent inverse association with the risk of
gestational diabetes mellitus (GDM) in all five studies. These findings
were also in agreement with the evidence linking dietary patterns and
diabetes mellitus risk in non-pregnant populations.

11
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o There were mixed findings in studies that assessed diet during
pregnancy: three studies showed an association with GDM, one showed
an inverse association only with blood glucose and not with GDM, one
showed an effect on blood glucose and insulin response but did not
study GDM, and one other study showed no association.

Generalizability of the studies is limited to healthy Caucasian women who have
access to health care. Minority women and those of lower SES are
underrepresented in this body of evidence.

Description of the evidence

The search included articles from very high and high Human Development
Index (HDI) countries, and the search timeframe spanned between January
1980 and January 2017.

This evidence review includes 10 prospective cohort studies and 1 pilot RCT
that examined the relationship between dietary patterns before and during
pregnancy and risk of GDM (1-11).

Only three studies were conducted in a cohort or a trial that was originally
designed to assess the relationship between maternal diet and risk of GDM (1,
3, 9). Other studies assessed exposures and outcomes as part of secondary
objectives/analysis.

Of the 11 studies, three used Nurses’ Health Study Il (NHS Il) cohort data (8,
10, 11), two used Australian Longitudinal Study on Women'’s Health cohort data
(6, 7), two used Project Viva cohort data (4, 5), one used Gestational Diabetes
in the Mediterranean Region Study data (3), and one used Born in Guangzhou
Cohort Study data (2). Two were individual studies (1, 9).

About half of the studies (n=6) (including one RCT, three NHS Il and two Project
Viva) were conducted in the U.S (1, 4, 5, 8, 10, 11). Other countries in which
studies were conducted include Australia (6, 7), China (2) and Iceland (9). In
addition, a multi-country study was conducted in the following countries: Algeria,
France, Greece, Italy, Lebanon, Malta, Morocco, Serbia, Syria and Tunisia (3).
See the map below.

12
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Subject characteristics:

Sample size of the studies ranged from 12 subjects in the RCT (1) to 15,254
subjects in the NHS 11 (8), with a median sample size of 3,063.
Age: Many studies included women between 20 and 40 years. Two cohorts
(NHS Il and Project Viva) included women outside of this age range (<20 years
and 240 years), but the corresponding studies did not specify the
number/percentage of women who were outside this range.
Singleton vs. multiple births: Six studies included only singleton pregnancies
(2, 4,5, 8, 10, 11). The rest of the studies did not report these characteristics (1,
3,6,7,9).
Health Characteristics: A majority of the studies (n=9) excluded participants
with a history of GDM or Type 1 or Type 2 diabetes. Only two studies included
women with a history of GDM (3, 4), with Radesky reporting a prevalence of
2%. At least one study reported excluding women with polycystic ovary
syndrome (PCOS) (4), whereas another study reported a PCOS prevalence of
7% (6). Only He et al. reported including participants with a family history of
diabetes and the prevalence was 19% (2).
Smoking during pregnancy varied across studies.
o The prevalence of reported smoking during pregnancy among study
participants was between 3% (4) and 8% (11).
o Schoenaker et al. reported a pre-pregnancy smoking status of 20% (6),
and these data were collected 3-9 years prior to becoming pregnant.
o One study excluded smokers (9), and seven studies did not report
smoking status (1-3, 5, 7, 8, 10).
Race/ethnicity: More than half of the studies (n=7) did not report participants’
race/ethnicity. Studies using NHS Il data had a high percentage of white women
(>90%) (8, 11). Similarly, studies using Project Viva data (4, 5) reported that a
majority of participants were white women (72%).
Parity: Most of the studies (n=10) included data on parity, although the
percentage of nulliparous vs. multiparous women was highly variable. The NHS
Il reported that about a third of women were nulliparous at baseline (8, 10),
whereas the Chinese study reported that 93% were nulliparous (2). Since NHS
Il and ALSWH were longitudinal, some women contributed more than one
pregnancy to the study.
Pre-pregnancy BMI: The percentage of subjects with self-reported pre-
pregnancy BMI =30 in individual studies ranged from ~7% (7) to 23% (9). Some
studies reported only the mean pre-pregnancy BMI (Range: ~23.9 to 24.6
kg/m?). The RCT did not report BMI (1).
Maternal education: All participants in the NHS Il were nurses (8, 10, 11).
Apart from three studies that did not report on maternal education (1, 3, 9),
mothers with undergraduate degrees or higher ranged from ~55% to 69%.
Socioeconomic status was not reported in a majority of studies. In Project
Viva studies, 12%-13% of the participants had a household income <$40,000
(4, 5).

Interventions/Exposures:

Dietary patterns were assessed using index/score analysis and factor and principal
components analysis (PCA); one study randomly assigned participants to one of two

13
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experimental diets. A description of the studies included by method used to measure
dietary patterns is included below.

Index/score analysis (Table 1. Indices and scores used to assess the
relationship between dietary patterns before and during pregnancy and
risk of GDM): Six studies included in this review used one or more of the
following indices/scores:

Alternate Healthy Eating Index (aHEI) (8)

Alternate HEI for Pregnancy (AHEI-P) (5)

Alternate Mediterranean (aMED) (8)

Dietary Approaches to Stop Hypertension (DASH) (8)

Healthy Eating Index (HEI) (9)

Mediterranean Diet Score (3, 7)

o Modified Alternate Healthy Eating Index-2010 (11)

Factor analysis and principal component analysis (Table 2. Summary of
dietary patterns identified using factor or principal component analysis):
Five studies included in this review assessed dietary patterns using factor or
PCA (2, 4, 6, 9, 10).

Experimental diet: The pilot RCT in this body of evidence randomly assigned
participants to one of two experimental diets (1):

o Aboriginal carbohydrate diet (Low-Gl): used carbohydrates from
unprocessed whole grains, fruits, beans, vegetables, and many dairy
products; includes most dense whole grain and multigrain breads, bran
cereals, pastas, fresh fruits and vegetables, yogurt, ice cream, and nuts

o Cafeteria carbohydrate diet (High-Gl): used carbohydrates from highly
processed grains, root vegetables, and simple sugars; includes many
highly-refined breads, potatoes, instant rice, most breakfast cereals,
desserts, and snack-type foods

O O O O O O

Time point of exposure (Table 3. Time point of exposure assessment):

Radesky et al. and Rifas-Shiman et al. used data from Project Viva and
therefore had similar data collection protocols. The food frequency
guestionnaire (FFQ) was administered during the first trimester (~11 weeks),
and the recall period reflected the time of conception until the time the FFQ was
assessed. Project Viva also collected FFQ data between 26-28 weeks. While
Rifas-Shiman et al. presented GDM outcomes pertaining to the second
trimester exposure, this body of evidence excluded the second trimester
exposure. This decision was made because some women might have known
about their GDM status prior to the FFQ administration, thereby potentially
impacting temporality (and this is consistent with Radesky et al.’s approach).
Two studies collected dietary data during the second trimester (between ~19
and 27 weeks) (2, 9). For both of these studies the recall period was relatively
short (<1 week). Although the studies reported overlapping time periods of
exposure and outcome assessment, both of these articles clarified that
exposure assessment preceded outcome assessment.

Karamanos et al. reported gathering dietary data prior to performing the OGTT
(24-32 weeks); however, it is unclear exactly when the dietary data were
collected and what recall period was reflected.

Studies from the NHS Il and ALSWH used dietary data that were collected

14
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between 2 and 10 years before pregnancy.
e The RCT in this body of evidence assigned women to experimental diets at 8
weeks and followed them throughout pregnancy

15
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Table 1. Indices and scores used to assess the relationship between dietary patterns before and during pregnancy and risk

of GDM
Med. Diet Alternate  Med. Diet 4 5 6 2 Alternate
Index/ Score scorel HEI-P? score® aMED D_ASH a'lHEI HEI HEI-20108
(Reference)  (min-max  (min-max  (min-max (min-max (min-max  (min-max (min-max (min-max
score) score) score) score)
score) score) score) score)
Article Karamanos, Rifas- Schoenaker, Tobias, Tobias, Tobias, Tryggvadottir, Zhang,
2014 Shimanet 2016 2012 2012 2012 2016 2014
al., 2009
Component Total score: Total Total score: Total score: Total Total score: Total score: Total
0-12 score: 0-90 0-10 Oto 8 score: 25t087.5 8-800 score:
810 39 2.5-77.5
Vegetables Vegetables Vegetables Vegetables Vegetables Vegetables Vegetables Vegetables Vegetables
2Median=1; (0-10) 2Median=1; 2Median=1; (1-5) (0-10) (1-100) (0-10)
<Median=0 (Includes <Median=0 <Median=0
tofu and
soybeans)
1 Trichopoulou, A., Kouris-Blazos, A., Wahlgvist, M. L., Gnardellis, C., Lagiou, P., Polychronopoulos, E., . . . Trichopoulos, D. (1995). Diet and overall survival in elderly

people. BMJ, 311(7018), 1457-1460.

2 McCullough, M. L., Feskanich, D., Stampfer, M. J., Giovannucci, E. L., Rimm, E. B., Hu, F. B., . . . Willett, W. C. (2002). Diet quality and major chronic disease risk in men
and women: moving toward improved dietary guidance. Am J Clin Nutr, 76(6), 1261-1271.

3 Trichopoulou, A., Costacou, T., Bamia, C., & Trichopoulos, D. (2003). Adherence to a Mediterranean diet and survival in a Greek population. N Engl J Med, 348(26),
2599-2608. doi:10.1056/NEJM0a025039

4 Fung, T. T., McCullough, M. L., Newby, P. K., Manson, J. E., Meigs, J. B., Rifai, N., . . . Hu, F. B. (2005). Diet-quality scores and plasma concentrations of markers of
inflammation and endothelial dysfunction. Am J Clin Nutr, 82(1), 163-173.

5 Fung, T. T., Chiuve, S. E., McCullough, M. L., Rexrode, K. M., Logroscino, G., & Hu, F. B. (2008). Adherence to a DASH-style diet and risk of coronary heart disease and
stroke in women. Arch Intern Med, 168(7), 713-720. doi:10.1001/archinte.168.7.713

6 McCullough, M. L., Feskanich, D., Stampfer, M. J., Giovannucci, E. L., Rimm, E. B., Hu, F. B., . . . Willett, W. C. (2002). Diet quality and major chronic disease risk in men
and women: moving toward improved dietary guidance. Am J Clin Nutr, 76(6), 1261-1271.

7 Icelandic Directorate of Health. (2015). Dietary guidelines for adults and children from the age of two. Retrieved from
http://www.landlaeknir.is/servlet/file/store93/item25796/radleggingar-um-mataraedi-2015.pdf

8 Kennedy, E. T., Ohls, J., Carlson, S., & Fleming, K. (1995). The Healthy Eating Index: design and applications. J Am Diet Assoc, 95(10), 1103-1108. doi:10.1016/s0002-
8223(95)00300-2
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Med. Diet Alternate Med. Diet 4 5 6 7 Alternate
Index/ Score  scorel HEI-P? score? aMED D_ASH a.HEI HEI HEI-20108
(Reference)  (min-max  (min-max  (min-max (min-max (min-max_ (min-max  (min-max (min-max
score) score) score) score)
score) score) score) score)
Potatoes
=Median=1;
<Median=0
Fruit and/or Fruits Fruits Fruit and Fruits Fruits Fruits Fruits Fruit
nuts =Median=1; (0-10) nuts. =Median=1; (1-5) (0-10) (1-100) (0-10)
<Median=0 =Median=1; <Median=0
<Median=0
Nuts Nuts Nuts Nuts and Nuts
included included included Seeds (0-10)
along with  along with  along with  (1-100)
legumes legumes legumes
Cereals/ Bread blank Cereals Whole Whole Cereal Unground/ Whole-
Grains and =Median=1; =Median=1; grains grains Fiber Wholeground grains
whole grains <Median=0 <Median=0 =Median=1; (1-5) (0-10) cereals (0-10)
<Median=0 (1-100)
Cereals.
>Median=1;
<Median=0
Legumes Legumes Legumes Nuts, Nuts, Nuts,
=Median=1; =Median=1; legumes, legumes, legumes,
<Median=0 <Median=0 soy soy soy
=Median=1; (1-5) (0-10)
<Median=0
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Med. Diet Alternate Med. Diet Alternate
Index/ Score  scorel HEI-P? score? aMED4 D_ASH5 ?HEIG HEI? HEI-20108
(Reference)  (min-max  (min-max  (min-max (min-max (min-max_ (min-max  (min-max (min-max
score) score) score) score)
score) score) score) score)
Meat Meat Ratio of Meat Red and Red and White:Red Red and
>Median=0; white =Median=0; processed processed meat ratio processed
<Median=1 (poultry/ <Median=1 meats meats (0-10) meat
(reverse fish) tored (reverse 2Medi_an=0; (1-5) (0-10)
scored) meat scored) <Median=1
(beef, (reverse Sles
pork, lamb, scored) e
processed)
(0 -10)
Excluded Poultry
nuts and =2Median=0;
soy <Median=1
(reverse
scored)
Fish and Fish Included Fish Fish and Fish and
other protein with meat =Median=1; seafood seafood
foods <Median=0 =Median=1; (1-100)
<Median=0
Eggs
>Median=0;
<Median=1
(reverse
scored)
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Med. Diet Alternate Med. Diet 4 5 6 Alternate
Index/ Score  scorel HEI-P? score? aMED D_ASH a.HEI _ HEI-20108
(Reference)  (min-max  (min-max  (min-max (min-max (min-max_ (min-max  (min-max (min-max
score) score) score)
score) score) score) score)
Dairy Dairy High-fat Low-fat
products dairy dairy
=Median=0; =Median=0; (1-5)
<Median=1 <Median=1
(reverse (reverse
scored) scored)
Cheese
=Median=0;
<Median=1
Fat Ratio of trans fat M:S? fat M:S10 fat trans fat trans fat
olive oil to (0-10) ratio ratio (0-10) (0-10)
animal fat (reverse =2Median=1 ; =2Median=1 ; (reverse (reverse
2Median=1; scored) <Median=0 <Median=0 scored) scored)
<Median=0
PUFA:SFA PUFA:SFA PUFA
ratio (0-10) (0-10)
(0-10)
Long chain
omega 3
fatty acids
(0-10)
Fiber Fiber
(0-10)

9 Monounsaturated fat: saturated fat
10 Monounsaturated fat: saturated fat
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Med. Diet Alternate Med. Diet 4 5 6 7 Alternate
Index/ Score  scorel HEI-P? score? aMED D_ASH a.HEI HEI HEI-20108
(Reference)  (min-max  (min-max  (min-max (min-max_ (min-max _ (min-max  (min-max (min-max
score) score) score) score)
score) score) score) score)
Nutrients Folate Multivitamin Vitamin D
(0-10) use (1-100)
(0-10)
Calcium
(0-10)
Iron
(0-10)
Alcohol Excluded Alcohol Alcohol Moderate Excluded
alcohol (score of 1 alcohol alcohol
(score of 1
for 5-15 g/d)  for 5-15
g/d)
Oils Vegetable
oils
(1-100)
Sodium Sodium Sodium
(1-5) (0-10)
(reverse (reverse
scored) scored)
Soft Drinks/ Sweetened Soft Drinks Sugar
Sugar Beverages (1-100) sweetened
sweetened (1-5) (reverse scored) beverages
beverages (reverse (0-10)
scored) (reverse
scored)
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Table 2. Summary of dietary patterns identified using factor or principal component analysis

Study

Dietary Patterns

He, 2015

Vegetable pattern: Frequent intake of root vegetables, beans, mushrooms, melon vegetables,
seaweed, other legumes, fruits, leafy and cruciferous vegetables, processed vegetables, nuts, and
cooking oil

Protein-rich pattern: Frequent intake of poultry, red meat, animal organ meat, grains (mainly
refined), processed meat, fish, soups, leafy and cruciferous vegetables, and eggs

Prudent pattern: Frequent intake of dairy products, nuts, eggs, fish, soups, fruits; infrequent intake
of processed meat, sugar-sweetened beverages, and processed vegetables

Sweets and seafood pattern: Cantonese desserts, mollusks and shellfish, and sugar-sweetened
beverages; low intakes of grains (mainly refined) and leafy and cruciferous vegetables

Radesky, 2008

Prudent pattern: High in veg, fruit, legumes, fish, poultry, eggs, salad dressing and whole grains

Western pattern: Red and processed meats, sugar-sweetened beverages, French fries, high-fat
dairy products, desserts, butter and refined grains

Schoenaker, 2015

Meats, snacks and sweets pattern: high consumption of red and processed meat, cakes, sweet
biscuits, fruit juice, chocolate, and pizza

Mediterranean-style pattern: high factor loadings for vegetables, legumes, nuts, tofu, rice, pasta,
rye bread, red wine, and fish

Fruit and low-fat dairy pattern: positively correlated with fruits and lowfat dairy including yoghurt,
low-fat cheese, and skimmed milk

Cooked vegetables pattern: high consumption of carrots, peas, cooked potatoes, cauliflower, and
pumpkin

Tryggvadottir, 2016

Prudent pattern: Positive for seafood, eggs, vegetables, fruit and berries, vegetable oils, nuts and
seeds, pasta, breakfast cereals, and coffee and tea; Negative for soft drinks and French fries

Zhang, 2006

Prudent pattern: High intake of fruit, green leafy veg, poultry and fish

Western pattern: High intake of red meat, processed meat, refined grain products, sweets, French
fries and pizza
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Table 3. Time point of exposure assessment

Index/Score
Karamanos, 2014 (39)
Rifas-Shiman, 2009 (32)
Schoenaker, 2016 (33)
Tobias, 2012 (42)
Tryggvadottir, 2016 (43)
Zhang, 2014 (45)

PCA / Factor Analysis
He, 2015 (38)

Radesky, 2008 (40)
Schoenaker, 2015 (41)
Zhang, 2006 (44)

Other Method

Clapp, 1998 (37)

Preconception

1-6 mo preconception

< 3, 6, or9 yrs preconception
G_Cu_m_u.litile_avg (2,6,10y
preconception) -

CSnvlativeaye (2, 60m10y
preconception)

3, 6, or9 yrs preconception

& Siruiiveag Gorsy
preconception)

First trimester Second trimester Third trimester

Dietary assessment represents the period prior to performing OGTT (24-32 wk).
However, the time point of measurement or the duration are unspecified.

6————————— 11.743.1 wk
4 days
PGl 19 to 24 wk

1wk
S Bl 24 to 27 wk
Rt BB 11 8 (5 to 25.6) wk

RCT subjects were enrolled and tested before pregnancy, randomized at 8 wks to aboriginal or cafetaria diet, and followed up throughout pregnancy
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Studies assessed several outcomes related to GDM, including blood glucose levels, glucose tolerance, insulin, HOMA-IR, and
gestational diabetes. Table 4. Summary of outcome definitions summarizes the outcomes and diagnostic criteria grouped by
methodology used to create dietary patterns.

Table 4. Summary of outcome definitions

. . o Source of Method of Additional
Study Outcome Diagnostic Criteria Criteri References Outcomes
riteria Assessment
Measured
Index/Score
Karamanos, Plasma GDM (ADA): American 759 OGTT ADA, N/A
2014 glucose levels Requires two or more cutoff Diabetes 20104
Glucose points to be met or Association
tolerance exceeded,; (ADA) 2010 International
GDM Cutoff points: fasting 25.3,  guidelines Association
1-h 210.0 and 2-h =8.6 of Diabetes
mm/| International and
Association of Pregnancy
GDM (IADPSG): the Diabetes Study
Requires one glucose and Groups
value equal to or above any Pregnancy Consensus
cutoff point; Study Groups Panel,
Cutoff points: fasting 25.1, (IADPSG) 2010%°

1h=10.0,and 2 h 28.5
mm/I

14 American Diabetes, A. (2010). Diagnosis and Classification of Diabetes Mellitus. Diabetes Care, 33(Suppl 1), S62-S69. doi:10.2337/dc10-S062
15 No citation provided.
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. . o Source of Method of Additional
Study Outcome Diagnostic Criteria o References Outcomes
Criteria Assessment
Measured
Rifas-Shiman, Blood glucose If 1-hour blood glucose Carpenter- Non-fasting oral Carpenter,  Preeclampsia
2009 levels level was 2140, referredto  Coustan (CC) glucose challenge, 19821 Gestational
Impaired 100g fasting glucose 3- criteria 50g, followed by weight gain
glucose hour tolerance test 100g OGTT if Birth weight
tolerance needed
GDM Impaired glucose tolerance:
Failed challenge test, but
had O or 1 abnormal results
on fasting glucose
tolerance test
GDM: At least 2 abnormal
results to the 100g OGTT:
=295 mg/dL (5.2 mmol/L) at
baseline, 2180 mg/dL (9.9
mmol/L) at 1 hour, 2155
mg/dL (8.5 mmol/L) at 2
hours, and 2140 mg/dL (7.7
mmol/L) at 3 hours
Schoenaker, GDM Glucose intolerance with The Self-reported Hoffman, Hypertensive
2016 onset or first recognition Australasian  based on 1998%/ disorders of
during pregnancy. Fasting  Diabetes in physician pregnancy
glucose 25.5 mmol/dL Pregnancy diagnosis between
and/or 2-h level of 28.0 Society 2003 and 2012
mmol/L at 24-28wk of
gestation

16 Carpenter, M. W., & Coustan, D. R. (1982). Criteria for screening tests for gestational diabetes. Am J Obstet Gynecol, 144(7), 768-773.
17 Hoffman, L., Nolan, C., Wilson, J. D., Oats, J. J., & Simmons, D. (1998). Gestational diabetes mellitus--management guidelines. The Australasian Diabetes in Pregnancy

Society. Med J Aust, 169(2), 93-97.
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. . o Source of Method of Additional
Study Outcome Diagnostic Criteria Criteri References Outcomes
riteria Assessment
Measured
Tobias, 2012 GDM Requires at least two National Self-reported NDDG, N/A
values at or above the Diabetes physician 19798
following cutoff values: Data Group diagnosis
fasting, 1-hour, 2-hour, and (most but not
3-hour plasma glucose all physicians
levels of 2105mg/dL, reportedly
2190mg/dL, =2165mg/dL, used these
and 2145mg/dL, criteria)
respectively
Tryggvadottir, Serum GDM: One or more WHO 2h, 759 OGTT WHO, N/A
2016 glucose abnormal values from the 2013%°
Insulin following:
HOMA-IR Fasting plasma glucose
GDM between 5.1 and 6.9

mmol/l, 1-h value of 210.0
mmol/l or a 2-h plasma
glucose of 8.5-11.0 mmol/Il

18 Classification and diagnosis of diabetes mellitus and other categories of glucose intolerance. National Diabetes Data Group. (1979). Diabetes, 28(12), 1039-1057.
19 Diagnostic Criteria and Classification of Hyperglycaemia First Detected in Pregnancy. (2013). Geneva: World Health Organization.
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. . o Source of Method of Additional
Study Outcome Diagnostic Criteria Criteri References Outcomes
riteria Assessment
Measured
Zhang, 2014  GDM Requires at least two National Self-reported NDDG, N/A
values at or above the Diabetes physician 197920
following cutoff values: Data Group diagnosis
fasting, 1-hour, 2-hour, and (most but not
3-hour plasma glucose all physicians
levels of 2105mg/dL, reportedly
2190mg/dL, =2165mg/dL, used these
and 2145mg/dL, criteria)
respectively
PCA/Factor
Analysis
He, 2015 GDM Blood glucose values met International  75g, 2h OGTT Metzger, N/A
or exceeded the following  Association of 20107

criteria: fasting, 5.1 mmol/L;

1h, 10.0 mmol/L; 2 h, 8.5 Pregnancy
mmol/L Study Groups
(IADPSG)

Diabetes and

20 Classification and diagnosis of diabetes mellitus and other categories of glucose intolerance. National Diabetes Data Group. (1979). Diabetes, 28(12), 1039-1057.
2! International Association of Diabetes & Pregnancy Study Groups Consensus Panel. (2010). International Association of Diabetes and Pregnancy Study Groups
Recommendations on the Diagnosis and Classification of Hyperglycemia in Pregnancy. Diabetes Care, 33(3), 676-682. doi:10.2337/dc09-1848
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. . o Source of Method of Additional
Study Outcome Diagnostic Criteria Criteri References Outcomes
riteria Assessment
Measured
Radesky, Impaired If 1-hour blood glucose Carpenter- Non-fasting oral Carpenter,  N/A
2008 glucose level was 2140, referredto  Coustan (CC) glucose challenge, 198222
tolerance 100g fasting glucose 3- criteria 50g, followed by
GDM hour tolerance test 100g OGTT if
needed

Impaired glucose tolerance:
Failed challenge test, but
had 0 or 1 abnormal results
on fasting glucose
tolerance test

GDM: At least 2 abnormal
results to the 100g OGTT:
=295 mg/dL (5.2 mmol/L) at
baseline, 2180 mg/dL (9.9
mmol/L) at 1 hour, 2155
mg/dL (8.5 mmol/L) at 2
hours, and 2140 mg/dL (7.7
mmol/L) at 3 hours

22 Carpenter, M. W., & Coustan, D. R. (1982). Criteria for screening tests for gestational diabetes. Am J Obstet Gynecol, 144(7), 768-773.
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. . o Source of Method of Additional
Study Outcome Diagnostic Criteria o References Outcomes
Criteria Assessment
Measured
Schoenaker, GDM During study period, The Self-reported Hoffman, N/A
2015 diagnostic criteria for GDM  Australasian  physician 199823
in Australia included 1 h Diabetes in diagnosis in
venous plasma glucose Pregnancy response to
level 26.55% (7.8 mmol/l) Society question, “Were
after 50 g glucose load, or you diagnosed or
1 h venous plasma glucose treated for
level 26.65% (8.0 mmol/l) gestational
after a 75 g glucose load; diabetes?”
diagnosis confirmed with
75 g OGTT (fasting) with a
venous plasma glucose
level at 0 h of 25.1% (5.6
mmol/l) and/or at 2 h of
26.65% (8.0 mmol/l)
Zhang, 2006 GDM Requires at least two National Self-reported NDDG, N/A
values at or above the Diabetes physician 1979%4
following cutoff values: Data Group diagnosis

fasting, 1-hour, 2-hour, and
3-hour plasma glucose
levels of 2105mg/dL,
>190mg/dL, =165mg/dL,
and 2145mg/dL,

respectively

(most but not
all physicians
reportedly
used these
criteria)

Other Method

23 Hoffman, L., Nolan, C., Wilson, J. D., Oats, J. J., & Simmons, D. (1998). Gestational diabetes mellitus--management guidelines. The Australasian Diabetes in Pregnancy

Society. Med J Aust, 169(2), 93-97.

24 Classification and diagnosis of diabetes mellitus and other categories of glucose intolerance. National Diabetes Data Group. (1979). Diabetes, 28(12), 1039-1057.
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Source of Method of Additional
Study Outcome Diagnostic Criteria o References Outcomes
Criteria Assessment
Measured
Clapp, 1998 Blood glucose N/A N/A Blood glucose: N/A N/A

Serum insulin

glucose oxidase
methodology and
an accurately
calibrated Yellow
Springs glucose
and lactate
analyzer

Serum insulin:
double antibody

radioimmunoassay
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Evidence synthesis

With 10 prospective cohort studies and 1 RCT, there is a modest body of evidence
available to examine the relationship between dietary patterns before and during
pregnancy and risk of GDM. Table 5. Results grouped by methodology used for dietary
pattern assessment, provides more information on the findings of each of these
studies. There is substantial heterogeneity in the methodology employed to define and
assess dietary patterns, which makes it difficult to compare across studies. Also, the
time point of dietary assessment is variable. Despite these differences, there is modest
evidence of an association between dietary patterns before pregnancy and risk of
GDM.

Dietary patterns assessed via index/score

Six studies used indices/scores to assess dietary patterns. Three of these found an
inverse association between greater adherence to a healthy diet before and during
pregnancy and risk of GDM and one study found that lower adherence to a healthy
diet is associated with greater GDM risk (3, 7, 8, 11).

Before Pregnancy: Studies that assessed maternal diet before pregnancy using an
index/score method indicated that diets rich in vegetables, legumes, fruits and nuts,
whole grains, and low in meat (specifically red and processed meats), sugar
sweetened beverages and trans fat were associated with lower risk of GDM. A
summary of findings across studies is presented below.

e Schoenaker et al.(7) assessed adherence to a Mediterranean dietary pattern
before pregnancy. Beneficial dietary components included vegetables, legumes,
fruits and nuts, cereals, fish and monounsaturated fat:saturated fat ratio, and
detrimental dietary components included meat, poultry and high-fat dairy. Lower
adherence to the Mediterranean diet, in comparison to higher adherence, was
associated with increased odds of GDM.

e Both Tobias et al.(8) and Zhang et al. (11) used data from the NHS Il and
assessed the association between diet before pregnancy and risk of GDM.

o Zhang et al. (11) looked at the Alternate Healthy Eating Index-2010,
which is characterized by higher intake of vegetables, fruit, nuts, whole
grains, polyunsaturated fatty acids and long-chain omega-3 fatty acids
and lower intake of red and processed meats, sugar sweetened
beverages, trans fat and sodium. The authors concluded that higher
adherence to the modified Alternate Healthy Eating Index-2010 was
associated with a decreased risk of GDM.

o Tobias et al. (8) assessed dietary adherence to three different dietary
patterns: alternate Mediterranean Diet, Dietary Approaches to Stop
Hypertension (DASH), and alternate Healthy Eating Index (aHEI).

= Alternate Mediterranean diet: Positively scored components were
fruits, vegetables, nuts, legumes, soy, fish and seafood, whole
grains, moderate alcohol, MUFA:SFA, and the negatively-scored
components were red and processed meat

= Dietary Approaches to Stop Hypertension (DASH): Positively-
scored components were fruits, vegetables, nuts, legumes, soy,
whole grains, low-fat dairy, and the negatively-scored components
were red and processed meats, sweetened beverages and
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sodium

= Alternative Healthy Eating Index (aHEI): Positively-scored
components were fruits, vegetables, nuts, legumes, soy, white:red
meat ratio, cereal fiber, moderate alcohol, PUFA:SFA,
multivitamin use, and the negatively-scored component included
trans fat

In this study, higher adherence to a healthy dietary pattern was inversely
associated with the risk of GDM, irrespective of the approach used to assess
dietary patterns.

Pregnancy: Results were heterogeneous when examining dietary patterns during
pregnancy and risk of GDM. Rifas-Shiman et al.(5) showed that adherence to the
Alternate Healthy Eating Index improved blood glucose level but was not associated
with GDM. Similarly, Tryggvadottir et al.(9) reported a significant association only for
those who were overweight and those with obesity. Karamanos et al.(3) showed that a
Mediterranean dietary pattern was associated with reduced risk of GDM, but it is
unclear at which point during pregnancy diet was measured. Tryggvadottir et al. (9)
collected dietary data right before GDM assessment (19 to 24 weeks) with a relatively
short recall period of 4 days. Rifas-Shiman et al.(5) assessed dietary data at the end of
the first trimester (11.7 weeks), and the recall period was the entire first trimester. A
summary of findings across studies is presented below.

¢ In a multi-country study, Karamanos et al. (3)assessed the association between
Mediterranean diet intake during pregnancy and the incidence of GDM. The
Mediterranean diet was characterized by intake of bread, cereals, legumes,
vegetables, fruits, meat, fish, eggs, the ratio of olive oil to animal fat, potatoes,
cheese, and dairy products. Some of the “healthy” foods included vegetables
and legumes and the “unhealthy” foods included meat and eggs. The study
found that greater adherence to a Mediterranean dietary pattern was inversely
associated with the risk of GDM and improved glucose tolerance.

e Tryggvadottir et al.(9) used a Healthy Eating Index that assessed conformance
to food-based dietary guidelines from the Icelandic Directorate of Health. The
scores were based on intake of fish and seafood, vegetables, fruits, vegetable
oils, nuts and seeds, unground/wholeground cereals, soft drinks, and vitamin D.
The results from an unadjusted analysis showed that higher adherence to a
healthy diet was correlated with a lower incidence of GDM, but this was
observed only among overweight women and those with obesity.

¢ Rifas-Shiman et al. (5) used an Alternate Healthy Eating Index (modified for
pregnancy), which was characterized by intake of vegetables, fruit, ratio of white
to red meat, fiber, trans fat, ratio of polyunsaturated to saturated fatty acids, and
folate, calcium, and iron from foods. The study showed that while adherence to
this dietary pattern was associated with improved blood glucose level, there
was no association with GDM.

Dietary patterns assessed via factor or principal component analysis

Five studies used data-driven methods (i.e., principal component analysis or
exploratory factor analysis) to assess dietary patterns. These studies found an inverse
association between greater adherence to vegetable, Mediterranean-style and prudent
dietary patterns and risk of GDM (2, 6, 9, 10). Also, studies found that higher

31



P/B24 Evidence Portfolio Template 02.06.2019

adherence to a sweets and seafood dietary pattern and Western pattern were
associated with the increased risk of GDM.

Before Pregnancy: Studies that assessed maternal diet before pregnancy indicated
that a diet rich in vegetables, legumes, and nuts and low in processed meat was
inversely associated with the risk of GDM.

e Schoenaker et al. (6) demonstrated that higher adherence to a Mediterranean
style dietary pattern (characterized by high factor loadings for vegetables,
legumes, nuts, tofu, rice, pasta, rye bread, red wine, and fish) before pregnancy
was associated with a reduced risk of GDM. The study also assessed other
patterns such as 1) meat, snacks and sweet pattern (characterized by high
consumption of red and processed meat, cakes, sweet biscuits, fruit juice,
chocolate, and pizza), 2) fruit and low-fat dairy pattern (positively correlated with
fruits and low fat dairy including yogurt, low-fat cheese, and skimmed milk) and
3) cooked vegetables pattern (characterized by high consumption of carrots,
peas, cooked potatoes, cauliflower, and pumpkin). These patterns were not
associated with the risk of GDM.

e Zhang et al. (10) identified two dietary patterns: 1) Prudent dietary pattern with
high intake of components such as fruits, green leafy vegetables, poultry and
fish; 2) Western dietary pattern with higher intake of components such as red
meat, processed meat, refined grain products, sweets, French fries and pizza.
Greater adherence to a Western dietary pattern and lower adherence to a
prudent dietary pattern before pregnancy was associated with an increased risk
of GDM.

Pregnancy: Results of the studies that assessed dietary patterns during pregnancy
and risk of GDM were mixed. For example, He et al.(2) and Tryggvadottir et al. (9)
demonstrated that greater adherence to a vegetable dietary pattern and a prudent
dietary pattern was associated with reduced GDM risk, while greater adherence to a
sweets and seafood pattern was associated with an increased GDM risk. In both
studies, diet was assessed only in second trimester (between 19 to 27 weeks) and the
recall period was relatively short (4 days in Tryggvadottir et al.(9) and 1 week in He et
al. (2) study). Radesky et al.(4) showed no association between prudent western
dietary patterns and GDM risk. In this study, dietary data were collected around 11.8
weeks, and the recall period was from the time of conception until data collection. A
summary of findings across studies is presented below.

e He et al. (2) demonstrated that higher adherence to a vegetable dietary pattern
(characterized by positive loadings for root vegetables, beans, mushrooms,
melon vegetables, seaweed, other legumes, fruits, leafy and cruciferous
vegetables, processed vegetables, nuts and cooking oil) was inversely
associated with the risk of GDM. The same study also showed that higher
adherence to sweets and seafood pattern (characterized by positive loadings
for Cantonese desserts, molluscs and shellfish, sugar-sweetened beverages,
grains and leafy and cruciferous vegetables) were associated with an increased
risk of GDM.

e Tryggvadottir et al. (9) demonstrated that a prudent dietary pattern
(characterized by positive loadings for seafood, eggs, vegetables, fruit and
berries, vegetable oils, nuts and seeds, pasta, breakfast cereals, and coffee and
tea, and negative for soft drinks and French fries) was associated with a lower
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risk of GDM.

e Radesky et al. (4) identified two dietary patterns: 1) prudent dietary pattern
characterized by high intake of vegetables, fruit, legumes, fish, poultry, eggs,
salad dressing and whole grains; and 2) Western dietary pattern characterized
by high intake of red and processed meats, sugar-sweetened beverages,
French fries, high fat dairy products, desserts, butters and refined grains.
Neither of these patterns was associated with the risk of impaired glucose
tolerance or GDM.

Dietary patterns assessed using other methods

This body of evidence includes one pilot RCT with 12 subjects. At 8 weeks of
gestation, subjects were randomized to an aboriginal carbohydrate diet (a low
glycemic index diet characterized by carbohydrates from unprocessed whole grains,
fruits, beans, vegetables, and many dairy products; includes most dense whole grain
and multigrain breads, bran cereals, pastas, fresh fruits and vegetables, yogurt, ice
cream, and nuts) or a cafeteria carbohydrate diet (a high glycemic index diet
characterized by carbohydrates from highly processed grains, root vegetables, and
simple sugars; includes many highly refined breads, potatoes, instant rice, most
breakfast cereals, desserts, and snack-type foods). Randomization to a cafeteria diet
was associated with an increase in glucose response in mid- and late-pregnancy. Note
that the study did not assess GDM.
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Table 5. Results grouped by methodology used for dietary pattern assessment

Key for color-coding:

Dietary pattern categorized as beneficial when...
Greater adherence reduces risk of GDM
Lower adherence increases risk of GDM

Dietary pattern categorized as detrimental when...
Greater adherence increases risk of GDM
Lower adherence decreases risk of GDM

Author, Year

Country, N Exposure Outcome Significant finding NS finding
Index/Score
Before Pregnancy
Schoenaker, 2016  Mediterranean Diet Score GDM (OR) Total effect (per 1-
Australia For beneficial foods (vegetables, High=REF Ié%rlnz INCrease in
N = 3,378 legumes, fruit and nuts, cereals, fish, ):
and mono-:saturated fat ratio), a value 1.35

of 1 was given if above the median, O if
below

For detrimental foods (meat, poultry,
high-fat dairy), a value of O was given if
above the median, 1 if below

For alcohol, a value of 1 was given for
daily consumption of 5-15 g/d

(95% ClI: 1.02, 1.60)
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
Tobias, 2012 Alternate Mediterranean (aMED) GDM (RR) Q3:0.76 Q2: 0.95
USA Positively-scored components: Fruit; Q1=REF (95% CI: 0.60, 0.95)  (95% CI: 0.79, 1.14)
N = 21,376 births vegetables; nuts, legumes, soy; fish Q4:0.76
(15,254 and seafood; whole grains; moderate (95% CI: 0.60, 0.95)
participants) alcohol; MUFA:SFA For 1 SD increase in
Negatively-scored components: Red adherence: 0.90
and processed meat (95% CI: 0.83, 0.97)
Dietary Approaches to Stop GDM (RR) Q2: 0.77
Hypertension (DASH) Q1=REF (95% CI: 0.63, 0.93)
Positively-scored components: Fruit; Q3:0.78
vegetables; nuts, legumes, soy; whole (95% CI: 0.64, 0.95)
grains; low-fat dairy Q4: 0.66
Negatively-scored components: Red (95% CI: 0.53, 0.82)
and processed meats, sweetened For 1 SD increase in
beverages, sodium adherence: 0.85
(95% CI: 0.79, 0.92)
Alternative Healthy Eating Index GDM (RR) Q3:0.75 Q2: 0.96
(aHEI) Q1=REF (95% CI: 0.61, 0.91) (95% CI: 0.79, 1.15)
Positively-scored components: Fruit; Q4:0.54

vegetables; nuts, legumes, soy;
white:red meat ratio; cereal fiber;
moderate alcohol; PUFA:SFA,;
multivitamin use

Negatively-scored components: trans
fat

(95% ClI: 0.43, 0.68)

For 1 SD increase in
adherence: 0.76
(95% CI: 0.70, 0.82)
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
Modified aMED GDM (RR) Q4:0.75
Same as aMED, but without Q1=REF (95% CI: 0.61, 0.91)
MUFA:SFA
OMNI-protein GDM (RR) Q4: 0.68
Same as DASH, but included additional Q1=REF (95% CI: 0.55, 0.85)
points for increasing quintiles of
vegetable-based protein intake and
decreasing quintiles for total carb intake
(% total energy)
OMNI-fat GDM (RR) Q4:0.74
Same as DASH, but included additional Q1=REF (95% CI: 0.60, 0.91)

points for increasing quintiles of
vegetable-based fat intake and
decreasing quintiles of total carb intake
(% of total energy)
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
Zhang, 2014 Modified Alternative Healthy Eating GDM (RR) Q5: 0.75 Q2: 0.96
USA Index-2010 Q1=REF (95% CI: 0.59, 0.94) (95% CI: 0.79, 1.17)
N = 20,136 births Positively-scored components: Healthy diet (score Q3: 0.98
(14,437 vegetables, fruit, nuts, whole grains, in upper two-fifths vs  (95% CI: 0.80, 1.21)
participants) polyunsaturated fatty acids, and long lower three-fifths): Q4: 0.84
chain omega 3 fatty acids 081 (95% Cl: 0.67, 1.04)
Negatively-scored components: red and (95% CI: 0.70, 0.94)

processed meats, sugar sweetened
beverages, trans fats, and sodium

Pregnancy

Karamanos, 2014

Algeria, France,
Greece, ltaly,
Lebanon, Malta,
Morocco, Serbia,
Syria, Tunisia

N =1,003

Mediterranean Diet (MedDiet) Score  Glucose Plasma glucose 1 h  Fasting plasma

1 point given for intake above the tolerance post-load: glucose:

median for "healthy foods (that is, (Mean + 8.01£0.1 4.620.1 (low) vs
vegetables, legumes and so on),"and 1 SEM; mmol/l) = (low MedDiet score) 4.5+0.1 (high)

poiTt given for intake below f[he median VS Plasma glucose 2 h
for Iessdhealthylfoods (that is, meat, 7 740.1 post-load:

eggs and so on) (high MedDiet score) 6.8+0.1 (low) vs
Components: bread, cereals, legumes, 6.6+0.1 (high)

vegetables, fruits, meat, fish, eggs, the
ratio of olive oil to animal fat, potatoes,
cheese, and dairy products
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
GDM (ADA; High: 0.618
OR) (95% CI: 0.401,
Low=REF 0.95)
GDM High: 0.655
(IADPSG; (95% CI: 0.495,
OR) 0.867)
Low=REF

Rifas-Shiman, 2009 Alternate Healthy Eating Index for Blood glucose 1st trimester:

USA Pregnancy (AHEI-P) levels -0.64

N=1,777 (1 Components: vegetables; fruit; ratio of (B foreach5  (95% CI: -1.25, -

trimester) white to red meat; fiber; trans fat; ratio point increase 0.02)

of polyunsaturated to saturated fatty
acids; and folate, calcium, and iron from
foods

in AHEI-P
score; mg/dL)

1st trimester:

1.00
(95% Cl: 0.93, 1.08)

Impaired
glucose
tolerance

(OR — for
each 5 point
increase in
AHEI-P
score)

Normal=REF
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
GDM 1st trimester:
(OR — for 0.97
each 5 point (95% CI. 0.87, 1.08)
increase in
AHEI-P
score)
Normal=REF
Tryggvadottir, HEI using food-based dietary GDM Highest vs. Highest vs.
2016 guidelines from the Icelandic (Chi-square)  low/medium low/medium
Iceland Directorate of Health adherence (only adherence:
N = 168 Based on intake of fish and seafood, among overwt/obese 3 5o vs, 13.4%
vegetables, fruits, vegetable oils, nuts women):
and seeds, unground/wholeground 3.8% vs. 25.0%
cereals, soft drinks, and vitamin D
PCA/Factor
Analysis

Before Pregnhancy

Schoenaker, 2015

Australia
N = 3,853

Meats, Snacks and Sweets

High consumption of red and processed Tertile 1=REF
meat, cakes, sweet biscuits, fruit juice,

chocolate, and pizza

GDM (RR)

Tertile 2: 1.03
(95% CI: 0.74, 1.45)

Tertile 3: 1.23
(95% CI: 0.76, 1.97)

B (1 SD increase in
score): 1.35
(95% ClI: 0.98, 1.81)

25 Tryggvadottir, 2016 is listed twice in the table: once under Index/Score and once under Principal Component Analysis / Factor Analysis
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
Mediterranean-Style GDM (RR) Tertile 3: 0.56 Tertile 2: 0.97
High factor loadings for vegetables, Tertile 1=REF (95% CI: 0.41, 0.77)  (95% CI: 0.75, 1.28)
legumes, nuts, tofu, rice, pasta, rye B (1 SDincrease in
bread, red wine, and fish score): 0.85
(95% CI: 0.76, 0.98)
Fruit and Low-Fat Dairy GDM (RR) Tertile 2: 1.12
Positively correlated with fruits and Tertile 1=REF (95% CI: 0.83, 1.49)
lowfat dairy including yoghurt, low-fat Tertile 3: 1.01
cheese, and skimmed milk (95% CI: 0.76, 1.37)
Cooked Vegetables GDM (RR) Tertile 2: 0.83
High consumption of carrots, peas, Tertile 1=REF (95% CI: 0.61, 1.13)
cooked potatoes, cauliflower, and Tertile 3: 1.04
pumpkin (95% CI. 0.77, 1.38)
Zhang, 2006 Prudent GDM (RR) Q1:1.37 Q2:1.19
USA High intake of fruit, green leafy veg, Q5=REF (95% CI: 1.09, 1.72)  (95% ClI: 0.94, 1.51)
N =13,110 poultry and fish Q3:1.07
(95% CI: 0.84, 1.36)
Q4:1.20
(95% CI: 0.95, 1.51)
Western GDM (RR) Q5:1.63 Q2:1.09
High intake of red meat, processed Q1=REF (95% CI: 1.20, 2.21)  (95% CI: 0.85, 1.41)
meat, refined grain products, sweets, Q3:1.22
French fries and pizza (95% CI: 0.94, 1.59)
Q4:1.25
(95% CI: 0.94, 1.65)
Pregnancy
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
He, 2015 Vegetable GDM (RR) Tertile 3: 0.79 Tertile 2: 1.0
China Freq intake of root vegetables, beans, Tertile 1=REF (95% CI: 0.64,0.97)  (95% CI: 0.83, 1.21)
N = 3,063 mushrooms, melon vegetables,
seaweed, other legumes, fruits, leafy
and cruciferous vegetables, processed
vegetables, nuts, and cooking oil
Protein-Rich GDM (RR) Tertile 2: 0.99
Freq intake of poultry, red meat, animal Tertile 1=REF (95% CI: 0.81, 1.20)
organ meat, grains (mainly refined), Tertile 3: 0.95
processed meat, fish, soups, leafy and (95% CI. 0.78, 1.16)
cruciferous vegetables, and eggs
Prudent GDM (RR) Tertile 2: 0.96
Freq intake of dairy products, nuts, Tertile 1=REF (95% CI: 0.78, 1.17)
eggs, fish, soups, fruits; infrequent Tertile 3: 1.00
intake of processed meat, sugar- (95% CI. 0.82, 1.22)
sweetened beverages, and processed
vegetables
Sweet and Seafood GDM (RR) Tertile 3: 1.23 Tertile 2: 0.84
Cantonese desserts, molluscs and Tertile 1=REF (95% CI: 1.02,1.49)  (95% ClI: 0.68, 1.04)

shellfish, and sugar-sweetened
beverages; low intakes of grains
(mainly refined) and leafy and
cruciferous vegetables
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Author, Year

Country, N Exposure Outcome Significant finding NS finding
Radesky, 2008 Prudent GDM (OR) Q2: 0.56
USA High in veg, fruit, legumes, fish, poultry, Q1=REF (95% CI: 0.26, 1.21)
N=1,733 eggs, salad dressing and whole grains Q3:1.06
(95% CI: 0.55, 2.05)
Q4:1.13
(95% CI: 0.59, 2.16)
Western GDM (OR) Q2:1.14
Red and processed meats, sugar- Q1=REF (95% CI: 0.56, 2.29)
sweetened beverages, French fries, Q3:1.63
high-fat dairy products, desserts, butter (95% CI: 0.84, 3.19)
and refined grains Q4: 0.87
(95% CI: 0.41, 1.83)
Tryggvadottir, Prudent GDM (OR) All participants: 0.44
2016%° Positive for seafood, eggs, vegetables, REF not (95% CI: 0.21, 0.90)
Iceland fruit and berries, vegetable oils, nuts identified Overweight/obese
N = 168 and seeds, pasta, breakfast cereals, prepregnancy: 0.31

and coffee and tea;

Negative for soft drinks and French
fries

(95% Cl: 0.13, 0.75)

26 Tryggvadottir, 2016 is listed twice in the table: once under Index/Score and once under Principal Component Analysis/Factor Analysis
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Author, Year
Country, N

Exposure

Outcome

Significant finding NS finding

GDM
(Chi-square)

Highest vs.
low/medium
adherence:

1.8% vs. 14.3%

Highest vs.
low/medium
adherence (only
overwt/obese
women):

3.7% vs. 25.5%

Other Method

Pregnancy
Clapp, 1998 Aboriginal Carbohydrate Diet Glycemic Before pregnancy:
USA (Low-Gl) response to 10.8 + 5.4
N = 12 Carbs from unprocessed whole grains,  €st meal Vs
fruits, beans, vegetables, and many (mg/min) Lat _
dairy products; includes most dense ate pregnancy.
whole grain and multigrain breads, bran 11.0+4.3
cereals, pastas, fresh fruits and
vegetables, yogurt, ice cream, and nuts
Cafeteria Carbohydrate Diet Glycemic Before pregnancy:
(High-GI) response to 15.6 + 2.0
Carbs from highly processed grains, test meal VG
root vegetables, and simple sugars; (mg/min) ,
includes many highly refined breads, Mid and Iat-e
potatoes, instant rice, most breakfast preghancy:
cereals, desserts, and snack-type foods 27.9+41

43



P/B24 Evidence Portfolio Template 02.06.2019

Author, Year

Country, N Exposure Outcome Significant finding NS finding
Aboriginal vs Cafeteria Average Before pregnancy:
serum insulin  Aporiginal: 21 + 3 vs
response Cafeteria: 29+ 1
over 180 min Earl _
to test meal ary' pregnancy,
(LU/mL/min) Aboriginal: 21 £ 4 vs

Cafeteria: 29 £ 3
Mid pregnancy:
Aboriginal: 23 £ 5 vs
Cafeteria: 39 + 6
Late pregnancy:

Aboriginal: 31 £ 5 vs
Cafeteria: 54 + 8
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Assessment of the body of evidence

This body of evidence was deemed to be limited in strength. The individual grading
elements are discussed below.

Internal validity (determined with NEL Bias Assessment Tool):

The data were primarily observational in nature, making it difficult to determine
causal effect of the dietary patterns.

The use of self-reported exposure and outcome measurement introduces
potential measurement error and limits the validity of these data.

FFQ were the primary measurement tool, and both the self-reported data
obtained with this tool and the variability between studies in the type of FFQ
used (i.e., number of items assessed, whether or not it is validated in a
pregnant sample) affected the validity of these data.

Key confounders such as parity, educational attainment, smoking status,
race/ethnicity, maternal age, family poverty income ratio, pre-pregnancy BMI,
mean total energy intake, family history of diabetes, history of GDM, diagnosis
of pre-diabetes and PCOS were not consistently controlled across studies.
Multiple studies did not report data on key confounding factors at baseline and
did not control for potential differences across dietary groups in the analyses.

Adequacy:

The number of articles in this body of evidence is modest. This evidence base
includes 11 studies corresponding to 1 RCT and 6 unique cohorts. Notably,
data from NHS Il are represented in 3 studies (8, 10, 11), and data from
ALSWH (6, 7) and Project Viva (4, 5) are represented in 2 studies each.

The sample sizes varied considerably, ranging from 12 to 15,254 subjects in the
NHS I, and most of the studies, except Karamanos et al., did not report power
calculations. This limits the ability to draw meaningful conclusions.

Sub-groups such as women of lower SES and different race/ethnicities were not
adequately represented in this evidence base.

The small number of unique research groups included limits the adequacy of
this evidence base to answer the research question.

Consistency:

There was moderate consistency across the body of evidence suggesting that
adherence to “healthier” dietary patterns (defined different ways) is likely to be
associated with better outcomes (gestational diabetes, glucose intolerance,
insulin resistance, blood glucose levels, HOMA-IR).

Specifically, a dietary pattern characterized by vegetables, fruits, whole grains,
nuts, legumes and fish and lower in red and processed meat was associated
with better glucose tolerance and reduced risk of GDM.

When stratified by the time period of dietary pattern assessment, greater
adherence to a dietary pattern 2-10 years before pregnancy showed a
consistent inverse association with GDM risk (6-8, 10, 11). In addition to the
consistency within the body of evidence, findings from this review are in
agreement with similar research conducted in the non-pregnant populations.
For example, many studies have found that adherence to a healthy dietary
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pattern is associated with a lower plasma insulin, HOMA-IR 27 28 29,

Although studies in this review measured diet during a wider time window of 2
to 10 years prior to pregnancy, other longitudinal studies have reported that
maternal diet remains relatively stable from pre-pregnancy through pregnancy,
thus supporting the validity of these findings 30 3! 32,

There were mixed findings when looking at studies that assessed diet during
pregnancy: three studies showed an inverse association (2, 3, 9), one study
showed an inverse association only with blood glucose but not with GDM (5),
one study showed an effect on blood glucose and insulin response but did not
study GDM (1), and one other study showed no association (4).

Impact:

Almost all the studies in the body of evidence directly examined the relationship
between different dietary patterns or different levels of adherence to a dietary
pattern and GDM. However, only two cohorts (3, 9) and one pilot trial (1) were
designed specifically to assess this relationship.

Modest risk reduction was observed across studies that found a significant
relationship between adhering to a “healthy” dietary pattern and risk of GDM.
Highest adherence to a “healthy” dietary pattern before and during pregnancy
was associated with a GDM risk reduction of 24% to 56%. Categorized another
way, lower adherence to a “healthy” dietary pattern was associated with 35% to
37% increased GDM risk.

Greater adherence to an “unhealthy” dietary pattern was associated with an
increase in risk of 23% to 63%.

Generalizability:

Only half of the studies (n=6) in this body of evidence were conducted in the
U.S. Even the studies conducted in the U.S. had limited generalizability
because the subjects predominantly represented Caucasian women with
access to health care.

Minority and lower SES populations were underrepresented in these data. It is
unknown if the findings would be applicable in more diverse samples before or
during pregnancy.

Other limitations/considerations:

The studies included in this review have a number of other limitations that make
interpretation of results challenging:

27 Wang, Z., Adair, L. S., Cai, J., Gordon-Larsen, P., Siega-Riz, A. M., Zhang, B., & Popkin, B. M. (2017). Diet
Quality Is Linked to Insulin Resistance among Adults in China. J Nutr. doi:10.3945/jn.117.256180

28 Schulze, M. B., Hoffmann, K., Manson, J. E., Willett, W. C., Meigs, J. B., Weikert, C., . . . Hu, F. B. (2005). Dietary
pattern, inflammation, and incidence of type 2 diabetes in women. Am J Clin Nutr, 82(3), 675-684; quiz 714-675.

29 U.S. Department of Health and Human Services and U.S. Department of Agriculture (2015). 2015 — 2020 Dietary
Guidelines for Americans. 8th Edition. Retrieved from https://health.gov/dietaryguidelines/2015/guidelines/.

30 Crozier, S. R., Robinson, S. M., Godfrey, K. M., Cooper, C., & Inskip, H. M. (2009). Women's dietary patterns
change little from before to during pregnancy. J Nutr, 139(10), 1956-1963. doi:10.3945/jn.109.109579

31 Qlson, C. M. (2005). Tracking of food choices across the transition to motherhood. J Nutr Educ Behav, 37(3),
129-136.

32 Cuco, G., Fernandez-Ballart, J., Sala, J., Viladrich, C., Iranzo, R., Vila, J., & Arija, V. (2006). Dietary patterns and
associated lifestyles in preconception, pregnancy and postpartum. Eur J Clin Nutr, 60(3), 364-371.
doi:10.1038/sj.ejcn.1602324
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A wide range of methods (sometimes using the same nomenclature) was used
to define and assess dietary patterns, which made it difficult to compare and
contrast results across studies. Journal editors and peer-reviewers may be less
willing to publish studies that replicate others’ findings, which could have
resulted in an evidence base with a wide array of dietary patterns. It is important
for the editors and peer-reviewers to understand the need for publishing studies
that replicate dietary patterns, in addition to publishing studies that assess
unique dietary patterns®3,

There was heterogeneity in terms of when dietary data were assessed. Half of
the studies measured diet before pregnancy (2-10 years prior to pregnancy)
while the rest assessed diet during pregnancy (with a recall period ranging from
4 days to few months).

In some studies, the time point of exposure assessment was very close to when
the outcome was assessed, even though these studies clarified temporality (2,
9).

Interaction with BMI was not assessed. Only some studies stratified results by
BMI.

Different criteria (e.g. ADA, IADPSG) were used across studies to define GDM.

Research recommendations

To assess the relationship between dietary patterns before and during pregnancy and
risk of GDM more adequately, additional research is needed that should:

Include diverse populations from the U.S. and elsewhere with varying
racial/ethnic and socioeconomic backgrounds.

Foster collaborative efforts across different regions and populations so that
dietary patterns can be more consistently scored, compared and reproduced
across studies.

Develop and validate novel epidemiological tools that can accurately capture
the complexity of dietary habits.

Promote harmonization of research methods across various cohorts and
randomized trials, similar to the National Cancer Institute’s Dietary Patterns
Methods Project®.

Adjust for key confounding factors in observational studies, including parity,
educational attainment, smoking status, race/ethnicity, maternal age, family
poverty income ratio, pre-pregnancy BMI, mean total energy intake, family
history of diabetes, previous diagnosis of pre-diabetes and PCOS.

Improve comparability across studies by increasing the uniformity of 1) timing of
dietary assessment, and 2) outcome measured (avoiding self-report).

Include well-designed and sufficiently powered RCTs.

Include and assess effect measure modification by pre-pregnancy BMI and fetal
sex.

33 U.S. Department of Health and Human Services and U.S. Department of Agriculture. (2015). 2015 — 2020 Dietary
Guidelines for Americans. 8th Edition. Retrieved from https://health.gov/dietaryguidelines/2015/guidelines/.

34 Liese, A. D., Krebs-Smith, S. M., Subar, A. F., George, S. M., Harmon, B. E., Neuhouser, M. L., . .. Reedy, J.
(2015). The Dietary Patterns Methods Project: synthesis of findings across cohorts and relevance to dietary
guidance. J Nutr, 145(3), 393-402. doi:10.3945/jn.114.205336

a7



P/B24 Evidence Portfolio Template 02.06.2019
Included articles

1. Clapp JF, 3rd. Effect of dietary carbohydrate on the glucose and insulin response
to mixed caloric intake and exercise in both nonpregnant and pregnant women.
Diabetes Care 1998;21 Suppl 2:B107-12.

2. He JR, Yuan MY, Chen NN, Lu JH, Hu CY, Mai WB, Zhang RF, Pan YH, Qiu L,
Wu YF, et al. Maternal dietary patterns and gestational diabetes mellitus: a large
prospective cohort study in China. Br J Nutr 2015;113(8):1292-300.

3. Karamanos B, Thanopoulou A, Anastasiou E, Assaad-Khalil S, Albache N,
Bachaoui M, Slama CB, ElI Ghomari H, Jotic A, Lalic N, et al. Relation of the
Mediterranean diet with the incidence of gestational diabetes. Eur J Clin Nutr
2014;68(1):8-13.

4. Radesky JS, Oken E, Rifas-Shiman SL, Kleinman KP, Rich-Edwards JW, Gillman
MW. Diet during early pregnancy and development of gestational diabetes.
Paediatr Perinat Epidemiol 2008;22(1):47-59.

5. Rifas-Shiman SL, Rich-Edwards JW, Kleinman KP, Oken E, Gillman MW. Dietary
quality during pregnancy varies by maternal characteristics in Project Viva: a US
cohort. J Am Diet Assoc 2009;109(6):1004-11.

6. Schoenaker DA, Soedamah-Muthu SS, Callaway LK, Mishra GD. Pre-pregnancy
dietary patterns and risk of gestational diabetes mellitus: results from an
Australian population-based prospective cohort study. Diabetologia
2015;58(12):2726-35.

7. Schoenaker DA, Soedamah-Muthu SS, Mishra GD. Quantifying the mediating
effect of body mass index on the relation between a Mediterranean diet and
development of maternal pregnancy complications: the Australian Longitudinal
Study on Women's Health. Am J Clin Nutr 2016;104(3):638-45.

8. Tobias DK, Zzhang C, Chavarro J, Bowers K, Rich-Edwards J, Rosner B,
Mozaffarian D, Hu FB. Prepregnancy adherence to dietary patterns and lower risk
of gestational diabetes mellitus. Am J Clin Nutr 2012;96(2):289-95.

9. Tryggvadottir EA, Medek H, Birgisdottir BE, Geirsson RT, Gunnarsdottir I.
Association between healthy maternal dietary pattern and risk for gestational
diabetes mellitus. Eur J Clin Nutr 2016;70(2):237-42.

10. Zhang C, Schulze MB, Solomon CG, Hu FB. A prospective study of dietary
patterns, meat intake and the risk of gestational diabetes mellitus. Diabetologia
2006;49(11):2604-13.

11. Zhang C, Tobias DK, Chavarro JE, Bao W, Wang D, Ley SH, Hu FB. Adherence

to healthy lifestyle and risk of gestational diabetes mellitus: prospective cohort
study. BMJ 2014;349:95450.

48



P/B24 Evidence Portfolio Template 02.06.2019
ANALYTIC FRAMEWORK

The analytic framework (Figure 1) illustrates the overall scope of the systematic
review, including the population, the interventions and/or exposures, comparators, and
outcomes of interest. It also includes definitions of key terms and identifies key
confounders considered in the systematic review. This is the analytic framework for the
systematic review conducted to examine the relationship between dietary patterns
before and during pregnancy and risk of gestational diabetes mellitus.

Figure 1: Analytic framework

Analytic Framework: what is the relationship between dietary patterns before and during pregnancy and risk of
gestational diabetes?

TargetPopulation
Women preconception and during pregnancy ﬁ(e Definitions \

(1st, 2nd and 3rd trimesters)

)

Intervention/Exposure
Dietary pattern assessed using:
* Indices & scores

» Factor & cluster analysis

» Reduced rank regression

+ Other methods

* Dietary patterns: the quantities,
proportions, variety or combinations
of different foods and beverages in
diets, and the frequency with which
they are habitually consumed

+ Gestational diabetes: diabetes
occurring during pregnancy in women

not previously diagnosed with

\diabetes /

Comparator
Different levels of adherence to a dietary pattern; / \
Adherence to a different dietary pattern KF? lConfounders
\ * Parity
! \ +» Educational attainment
Intermediate Qutcomes \ » Smoking status

Glucose intolerance
Insulin resistance

\ + Race/ethnicity
Mo« Maternal age

« HbA1C e-=="" P 3. Family poverty income ratio
+ HOMAJR J * Pre-pregnancy BMI
» Fasting blood glucose ’ + Mean total energy intake
» Oral glucose tolerance test ’ + Family history of diabetes
1 . Previous_ diagn_osis of pre-diabetes
Endooint Health Outcomes Y Q’olycysnc ovarian syndrome /

Gestational diabetes
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SEARCH PLAN AND RESULTS

Inclusion and exclusion criteria

The inclusion and exclusion criteria are a set of characteristics to determine which
studies will be included or excluded in the systematic review. Table 6 provides the
inclusion and exclusion criteria for the systematic review question(s): What is the
relationship between dietary patterns before and during pregnancy and risk of
gestational diabetes mellitus?

Table 6. Inclusion and exclusion criteria

Category Inclusion Criteria Exclusion Criteria
Study e Randomized controlled trials e Non-randomized controlled
Design trials

Prospective cohort studies
Retrospective cohort studies

Nested case-control studies

e Cross-sectional studies

e Case-control studies

e Uncontrolled studies

e Pre/post studies with a control

e Pre/post studies without a
control

e Narrative reviews
e Systematic reviews

¢ Meta-analyses

Exposure/ 4
Intervention

Studies that provide a description
of the dietary pattern(s) (i.e., foods
and beverages) consumed by
subjects and that methodologically
use:

o Indices & scores

o Cluster or factor analysis
o Reduced rank regression
o Other methods

e Studies that do not provide a
description of the dietary
pattern(s) (i.e., foods and
beverages) consumed by
subjects®®

Comparator

Different levels of adherence to a
dietary pattern

Adherence to a different dietary
pattern

35 For example, a study would be excluded from the systematic review if the dietary pattern were labeled
“vegetarian” but lacked a description of what foods/beverages were consumed as part of that dietary pattern.
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Category Inclusion Criteria Exclusion Criteria
Date Range e Studies published in the following
date range: 1980-present (search
date)
Language e Studies published in English e Studies published in
languages other than English
Stuo_ly e Studies conducted in Very High e Studies conducted in Medium
Setting and High Human Development and Low Human
Countries* Development Countries*
e *Determined using the most recent e *Determined using the most
Human Development Index recent Human Development
Index
Study e Studies regardless of length
Duration
Temporality e Studies when the exposure was e Studies when the outcome
assessed prior to the outcome was assessed prior to the
e Studies when exposure and exposure
outcome assessment occurred e Studies when exposure and
during overlapping time periods, outcome assessment
as long as the study explicitly occurred during overlapping
states that the exposure was time periods and the study
assessed prior to the outcome does not explicitly state that
the exposure was assessed
prior to the outcome
Publication e Studies published in peer- e Grey literature,
Status reviewed journals including unpublished
data, manuscripts,
reports, abstracts,
conference
proceedings
Study e Human subjects e Animal and in vitro models
Subjects

Adolescent girls and women
capable of becoming pregnant
(15-44 years)

Pregnant girls and women (15-44
years) — single and multiple
pregnancies

e Neonates

e Hospitalized patients, when
hospitalization is not related
to pregnancy, birth and
immediate postpartum

e Pregnancies
conceived ONLY
using Assisted
Reproductive
Technologies
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Category Inclusion Criteria Exclusion Criteria

Size of e Studies regardless of

Study group size

Groups

Health e Studies conducted in generally e Studies that exclusively enroll
Status of healthy women of reproductive subjects with chronic

Stuo_ly age, including women in pre/peri- conditions (e.g. hypertension,
Subjects conception and pregnancy diabetes) that are not related

e Studies conducted in samples with 10 e et Sl

elevated chronic disease risk or e Studies that exclusively enroll
pregnancy related conditions, or subjects with a disease or
that enroll some subjects with a with the health outcome of
disease or with health outcome of interest (intermediate or
interest such as endpoint health outcomes)

o Anemia e Studies done in

hospitalized or

o Gestational diabetes )
malnourished

o Hypertension subjects, if
related to index

o Hyperemesis Gravidarum pregnancy

o Previous adverse outcome
(e.g., preterm)

e Obesity

Outcomes o Gestational diabetes mellitus
e Intermediate Outcomes:
o Glucose intolerance
o Insulin resistance
o HbALC
o HOMA-IR
o Fasting blood glucose

e Oral glucose tolerance test
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Search terms and electronic databases used
PubMed, US National Library of Medicine

Date(s) searched: January 1980 to January 2017
Search Terms:

pregnancy[mh] OR “Prenatal Exposure Delayed Effects’[mesh] OR “Maternal
Exposure’[mesh] OR “pregnant women”’[mh] OR pregnan*[tiab] OR
prenatal[tiab] OR maternal OR mother* OR postpartum OR newborn*[tiab] OR
perinatal OR peri-natal OR pre-conception OR preconception OR peri-
conception OR periconception OR "Infant, Newborn"[Mesh] OR neonat*[tiab]
OR newly born* OR "Peripartum Period"[Mesh] OR peripartum[tiab] OR peri-
partum[tiab] OR gestation* OR natal OR puerperium[tiab] OR "Maternal
Nutritional Physiological Phenomena“[Mesh]

AND

hypertensi*[tiab] OR "Hypertension"[Mesh:NoExp] OR vomit* OR diabetes*[tiab]
OR diabetic*[tiab] OR "Birth Weight"[Mesh] OR "Birth Weight"[tiab] OR "Glucose
Intolerance"[Mesh] OR Glucose Intoleran*[tiab] OR glucose toleran* OR "Insulin
Resistance"[Mesh] OR Insulin Resistan*[tiab] OR Dysglycemia[tiab] OR fasting
blood glucose* OR "Hemoglobin A, Glycosylated"'[Mesh] OR
"Proteinuria"[Mesh:noexp] OR Albuminuria OR "Blood Pressure"[mh] OR “blood
pressure”[tiab]

OR

"Diabetes, Gestational"[Mesh] OR (gestation*[tiab] AND (diabetes*[tiab] OR
diabetic*[tiab])) OR "Pre-Eclampsia“[Mesh] OR "Pre-Eclampsia“[tiab] OR
preeclampsia[tiab] OR "Hypertension, Pregnancy-Induced"[Mesh] OR Eclampsia
OR "Gestational Age"[Mesh] OR "Morning Sickness"[Mesh] OR (Hyperemesis
Gravidarum) OR "Gestational Age"[tiab] OR "Obstetric Labor, Premature”[Mesh]
OR ((prematur*[tiab] OR preterm [tiab]) AND (baby[tiab] OR infant*[tiab] OR birth
OR labor OR membrane* OR babies)) OR "Fetal Growth Retardation"[Mesh] OR
IUGR([tiab] OR “Intrauterine growth restriction” OR "Fetal
Development”[Mesh:noexp] OR "Fetal Weight"[Mesh] OR "Umbilical
Arteries"[Mesh] OR "Uterine Artery"[Mesh]

AND

(“diet quality” OR dietary pattern* OR diet pattern* OR eating pattern* OR food
pattern* OR eating habit* OR dietary habit* OR food habit* OR dietary profile*
OR food profile* OR diet profile* OR eating profile* OR dietary guideline* OR
dietary recommendation* OR eating style*) OR

(DASH{[ti] OR DASH][tw] OR ("dietary approaches"[ti]] AND hypertension[ti]) OR
"Diet, Mediterranean"[Mesh] OR Mediterranean[ti] OR vegan* OR vegetarian*
OR "Diet, Vegetarian"[Mesh] OR “prudent diet” OR “western diet” OR nordiet OR
omnifti] OR omniheart[tiab] OR (Optimal Macronutrient Intake Trial to Prevent
Heart Disease) OR adventist* OR ((Okinawa* OR "Ethnic Groups"[Mesh] OR
“plant based” OR Mediterranean[tiab] OR Nordic[tiab] OR "heart healthy"[tiab]
OR indo-mediterranean) AND (dietfmh] OR diet[tiab] OR diets[tiab] OR
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food[mh]))) OR

("Guideline Adherence"[Mesh] AND (diet OR food OR eating OR eat OR dietary
OR feeding OR nutrition OR nutrient*)) OR (adherence AND (nutrient* OR
nutrition OR diet OR dietary OR food OR eat OR eating) AND (guideline* OR
guidance OR recommendation*)) OR

(dietary score* OR adequacy index* OR kidmed OR Diet Quality Index* OR
Food Score* OR Diet Score* OR MedDietScore OR Dietary Pattern Score* OR
“healthy eating index”) OR

((index*[ti] OR score*[ti] OR indexes OR scoring]ti] OR indicesJti]) AND
(dietary[ti] OR nutrient*[ti] OR eating[tiab] OR food]ti] OR food[mh] OR diet[ti] OR
dietfmh]) AND (pattern* OR habit* OR profile*)) OR meals[mh] OR meals]tiab]
OR meal[tiab] OR mealtime*[tiab]

OR

dietfmh:noexp] OR diet[ti] OR diets[ti] OR food*[tiab] OR "Food"[mh:noexp] OR
"Eating"[mh] OR dietary intake*[tiab] OR food intake*[tiab] OR food habits[mh]
OR diet habit*[tiab] OR eating habit*[tiab] OR food choice*[tiab] OR dietary
choice*[tiab] OR dietary change*[tiab] NOT (editorial[ptyp] OR comment[ptyp]
OR news[ptyp] OR letter[ptyp] OR review[ptyp] OR systematic[sb])

Embase, Elsevier:
e Date(s) searched: January 1980 to January 2017

e Search Terms:

‘pregnancy'/exp OR 'pregnant woman'/exp OR 'prenatal period'/exp OR
'mother'/exp OR 'prenatal exposure'/exp OR 'prenatal growth'/exp OR
‘puerperium'/exp OR 'newborn'/exp OR prematurity/exp OR pregnan*:ti,ab OR
maternal:tiab OR mother*:ti,ab OR prenatal:ti,ab OR pre-natal:tiab OR
‘puerperium’:ti,ab OR postpartum:ti,ab OR newborn:ti,ab OR neonat*:ti,ab OR
“newly born”:ti,ab OR periconception:ti,ab OR peri-conception:ti,ab OR pre-
conception:ti,ab OR preconception;ti,ab OR gestation* OR peripartum:ti,ab OR
peri-partum:ti,ab OR natal:ti,ab OR gestation* OR 'perinatal development'/exp
OR 'perinatal care'/de OR perinatal:ti,ab OR peri-natal:ti,ab OR 'puerperium'/de
OR 'puerperium':ti,ab OR 'maternal nutrition'/exp

AND

hypertensi* OR hyperemesis:ti,ab OR vomit*:ti,ab OR diabet* OR 'birth
weight'/exp OR birthweight:ti,ab OR ((neonatal OR newborn) NEAR/3 weight)

OR

‘glucose intolerance'/exp OR (Glucose NEAR/2 Intoleran*) OR (glucose NEAR/2
toleran*) OR 'insulin resistance'/exp OR (Insulin NEAR/1 Resistan*):ti,ab OR
Dysglycemia OR “fasting blood glucose” OR 'hemoglobin A1c'/exp OR
'hemoglobin Alc' OR 'proteinuria’/exp OR albuminuria OR "Blood Pressure"/de

OR

'pregnancy diabetes mellitus'/exp OR “diabetes mellitus gravidarum”:ti,ab OR
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‘eclampsia OR preeclampsia’/exp OR eclampsia:ti,ab OR preeclampsia:ti,ab OR
pre-eclampsia:ti,ab OR 'maternal hypertension'/exp OR 'gestational age'/exp OR
'small for date infant'/exp OR 'gestational age' OR 'hyperemesis
gravidarum'/exp OR ‘morning sickness'/exp OR (gestation®* NEAR/2
diabet*):ti,ab OR (Obstetric NEAR/3 (Labor OR labour)) OR (labor/exp AND
obstetric*) OR 'prematurity'/exp OR ((prematur* OR preterm) NEAR/3 (baby OR
infant* OR babies OR birth OR childbirth OR labor OR membrane*)) OR
'intrauterine growth retardation'/de OR IUGR:ti,ab OR “Intrauterine growth
restriction” OR 'fetus growth'/exp OR 'fetus development'/exp OR ‘fetus
weight'/exp OR 'umbilical artery'/exp OR 'uterine artery'/exp OR ((fetal OR fetus
OR foetal OR foetus OR embryo*) NEAR/3 (weight OR develop* OR
growth)):ti,ab

AND

‘eating habit'/exp OR 'Mediterranean diet'/exp OR nordiet:ti,ab OR ‘nordic
diet’:ti,ab OR DASH:ti,ab OR ‘dietary approaches to stop hypertension’:ti,ab OR
vegan*.ab,ti OR vegetarian*:ab,ti OR 'vegetarian diet'/exp OR 'vegetarian'/exp
OR ‘prudent diet’:ti,ab OR ‘western diet’:ti,ab OR 'Western diet'/exp OR meal/de
OR omniheart:ti,ab OR omni:ti OR ‘plant based diet’ OR ((eating OR food OR
diet* OR calori*) NEAR/3 (pattern? OR habit? OR profile? OR recommendation?
OR guideline? OR style* OR choice* OR intake OR quality)) OR ((‘ethnic, racial
and religious groups'/exp OR Okinawa* OR adventist* OR ‘mediterranean’) AND
(diet/exp OR eating/exp OR 'food intake'/de OR calori* OR diet* OR food OR
eating))

OR

Diet/de OR 'dietary intake'/de OR 'food preference'/de OR 'food intake'/de OR
'diet restriction'/exp OR 'eating habit'/exp OR diet*:ti OR kidmed:ab,ti OR
'meddietscore’:ab,ti OR 'healthy eating index".ab,ti OR ((index OR score OR
scoring OR indices) NEAR/3 (diet* OR eating OR food)) OR “food consumption”

OR

food*:ti,ab OR "Food"/de OR Eating:ti,ab OR (dietary NEAR/1 change*):ti,ab
OR Meal*:ti,ab

Cochrane, Central Register of Controlled Trials, John Wiley & Sons:

Date(s) searched: January 1980 to January 2017
Search Terms:

[mh pregnancy] OR [mh “Maternal Exposure”] OR [mh “Prenatal Exposure
Delayed Effects”] OR [mh “pregnant women”] OR pregnan*:ti,ab OR prenatal OR
maternal OR mother* OR postpartum OR newborn*:ti,ab OR perinatal OR peri-
natal OR pre-conception OR preconception OR peri-conception OR
periconception OR [mh "Infant, Newborn"] OR neonat*:ti,ab OR (newly NEAR/1
born*) OR gestation* OR peripartum OR peri-partum OR natal:ti,ab OR
puerperium OR gravidarum OR [mh "Peripartum Period"] OR peripartum:ti,ab
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OR peri-partum:ti,ab OR natal OR puerperium:ti,ab OR [mh "Maternal Nutritional
Physiological Phenomena”)

AND

(hypertensi*:ti,ab OR [mh *"Hypertension] OR vomit*:ti,ab OR diabet*:ti,ab OR
[mh "Birth Weight"] OR "Birth Weight":ti,ab OR [mh "Glucose Intolerance"”] OR
(Glucose NEAR/1 Intoleran*) OR (glucose NEAR/1 toleran*) OR [mh "Insulin
Resistance"] OR (Insulin NEAR/1 Resistan*:ti,ab) OR Dysglycemia:ti,ab OR
“fasting blood glucose” OR [mh "Hemoglobin A, Glycosylated"] OR [mh
A"Proteinuria"] OR Albuminuria OR [mh "Blood Pressure"] OR “blood
pressure”:ti,ab)

OR

[mh "Diabetes, Gestational"] OR (gestation* NEAR/1 diabet*) OR [mh "Pre-
Eclampsia"] OR "Pre-Eclampsia":ti,ab OR preeclampsia:ti,ab OR [mh
"Hypertension, Pregnancy-Induced"] OR Eclampsia OR [mh "Gestational Age"]
OR [mh "Morning Sickness"] OR (Hyperemesis NEAR/3 Gravidarum) OR
"Gestational Age":ti,ab OR [mh "Birth Weight"] OR "Birth Weight":ti,ab OR
((neonatal OR newborn) NEAR/3 weight) OR [mh "Obstetric Labor, Premature"]
OR ((prematur*:ti,ab OR preterm:ti,ab) AND (baby:ti,ab OR infant*:ti,ab OR birth
OR labor OR membrane* OR babies)) OR [mh "Fetal Growth Retardation"] OR
IUGR:ti,ab OR “Intrauterine growth restriction” OR [mh A"Fetal Development"]
OR [mh "Fetal Weight"] OR [mh "Umbilical Arteries”] OR [mh "Uterine Artery"]

AND (diet:ti OR diets:ti OR dietary:ti OR meal*:ti,ab OR “prudent diet” OR
nordiet:ti,ab OR omniheart OR "Optimal Macronutrient Intake Trial to Prevent
Heart Disease" OR ((Index OR score OR indices OR scoring) NEAR/3 (dietary
OR diet OR food OR eating)) OR “adequacy index” OR kidmed OR
MedDietScore)

OR ‘dietary approaches to stop hypertension’:ti,ab OR omniheart:ti,ab OR
omni:ti OR ‘plant based diet’ OR ((eating OR food OR diet* OR calori*) NEAR/3
(pattern? OR habit? OR profile? OR recommendation? OR guideline? OR style*
OR choice* OR intake OR quality))

OR

food*:ti,ab OR Eating:ti,ab OR (dietary NEAR/1 change*):ti,ab OR DASH:ti,ab
OR vegan*:ab,ti OR vegetarian*:ab,ti OR omni:ti OR ((ethni* OR racial OR
religio* OR asia* OR western OR Okinawa* OR adventist* OR ‘mediterranean’
OR Nordic* OR indo-mediterranean) NEAR/3 (calori* OR diet* OR food OR
eating))

OR [mh "Diet, Mediterranean"] OR [mh "Diet, Vegetarian"] OR ([mh "Ethnic
Groups”] AND ([mh diet] OR diet*:ti,ab OR [mh ~food] OR eat:ti,ab OR
eating:ti,ab OR [mh "Eating"] OR [mh “food habits”])) OR

(Imh "Guideline Adherence"] AND (diet OR food OR eating OR eat OR dietary))
OR ((adhere* OR adhering) AND (diet OR dietary OR food OR eat OR eating)
AND (guideline* OR guidance OR recommendation*)) OR
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[mh meals] OR [mh ~diet] OR diet*:ti,ab OR [mh *"Food"] OR [mh "Eating"] OR
[mh “food habits”]

CINAHL (Plus) with Full Text, EBSCO (Cumulative Index to Nursing and Allied
Health Literature):

Date(s) searched: January 1980 to January 2017
Search Terms:

(MH "Food and Beverages") OR (MH "Food") OR (MH "Diet") OR (MH "Eating")
OR (MH "Eating Behavior") OR (MH "Meals+") OR (MH "Food Preferences") OR
(MH "Food Habits") OR (MH "Mediterranean Diet") OR (MH "Diet, Western") OR
(MH "DASH Diet") OR (MH "Vegetarianism")

OR meal* OR “prudent diet” OR nordiet OR omniheart OR "Optimal
Macronutrient Intake Trial to Prevent Heart Disease” OR ((Index OR score OR
indices OR scoring) N3 (dietary OR diet OR food OR eating)) OR “adequacy
index” OR kidmed OR MedDietScore

OR “dietary approaches to stop hypertension” OR “plant based diet” OR ((eating
OR food* OR diet* OR calori*) N3 (pattern? OR habit? OR profile? OR
recommendation? OR guideline? OR style* OR choice* OR intake OR quality))

OR

(dietary NEAR/1 change*) OR vegan* OR vegetarian* OR ((ethni* OR racial OR
religio* OR asia* OR western OR Okinawa* OR adventist* OR ‘mediterranean’
OR Nordic* OR indo-mediterranean OR omni*) N3 (calori* OR diet* OR food OR
eating))

OR (MH "Ethnic Groups+") AND ((mh diet) OR diet* OR (MH food) OR eat OR
eating OR (MH "Eating") OR MH “food habits”)) OR

((adhere* OR adhering) N3 (diet OR dietary OR food OR eat OR eating)) AND
(guideline* OR guidance OR recommendation®*))

(MH "Maternal Nutritional Physiology+") OR (MH "Maternal Exposure™) OR (MH
"Pregnancy+") OR (MH "Pregnancy in Adolescence+") OR (MH "Maternal Age
14 and Under") OR (MH "Pregnancy Outcomes") OR (MH "Mothers+") OR (MH
"Prenatal Nutritional Physiology") OR (MH "Infant, Newborn+") OR (MH
"Postnatal Period+") OR (MH "Periconceptual Period")

AND

(MH "Hypertension+") OR (MH "Nausea and Vomiting+") OR (MH "Vomiting+")
OR (MH "Birth Weight") OR (MH "Glucose Tolerance Test") OR (MH
"Prediabetic State") OR (MH "Glucose Intolerance") OR (MH "Insulin
Resistance+") OR (MH "Blood Pressure+") OR (MH "Proteinuria+") OR (MH
"Hemoglobin A, Glycosylated™)

OR

(MH "Diabetes Mellitus, Gestational") OR (MH "Gestational Age") OR (MH "Pre-
Eclampsia+") OR (MH "Eclampsia+") OR (MH "Fetal Growth Retardation") OR
(MH "Fetal Weight") OR (MH "Umbilical Arteries") OR (MH "Delivery,
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Exclude MEDLINE records; Pregnancy

Narrow by SubjectMajor: - energy intake

Narrow by SubjectMajor: - vegetarianism

Narrow by SubjectMajor: - women's health

Narrow by SubjectMajor: - pregnancy outcomes

Narrow by SubjectMajor

Narrow by SubjectMajor: - food habits

Narrow by SubjectMajor

: - pregnancy complications

. - diabetes mellitus, gestational

Figure 2: Flow chart of literature search and screening results

Articles identified through database searching
[PubMed/MEDLINE, Cochrane, Embase,
CINAHL (Plus), BIOSIS; FSTA, SCOPUS,

Web of Science]
n=9103

Articles screened (title and abstract)
n=9103

Articles excluded
n=8725

Full-text articles reviewed for eligibility
n=378*

Articles excluded
n=336

Hand search
articles included
n=0

*Full text
unavailable
n=1

Studies included in systematic reviews**
n=41

Hypertensive disorders of pregnancy=8
Gestational diabetes=11
Gestational age=11
Birth weight=21

*Some articles were included in more than
one systematic review
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Error! Reference source not found.
The table below lists the excluded articles with at least one reason for exclusion, and may not reflect all possible reasons.
Table 7. Excluded citations

Citation Rationale

Aaltonen, J, Ojala, T, Laitinen, K et al. Risk Reduction of Infant Insulin Resistance by Dietary Dependent variable
Intervention during Pregnancy and Breastfeeding. Pediatric Academic Societies Annual
Meeting; 2009 May 2 5; Baltimore MD, United States, 2009

Abel, Ht, Bannert, N, Starke, | et al. Study into Ca/P homeostasis in premature babies on Independent
different diets. Klin Padiatr, 1991, 203 variable
Adami, G. F., Friedman, D., Cuneo, S. et al. Intravenous nutritional support in pregnancy. Independent
Experience following biliopancreatic diversion. Clinical Nutrition, 1992, 11: 106-109 variable
Akbari, Z., Mansourian, M., Kelishadi, R. Relationship of the intake of different food groups Independent

by pregnant mothers with the birth weight and gestational age: Need for public and individual variable
educational programs. J Educ Health Promot, 2015, 4. PMID:25883993.

Alfonso, H. Preventing preeclampsia: the evidence on nutrients. Nurs Womens Health, 2009, Study design
13: 419-21. PMID:19821918.

Ali, H. 1., Jarrar, A. H., El Sadig, M. et al. Diet and carbohydrate food knowledge of multi- Study design
ethnic women: a comparative analysis of pregnant women with and without Gestational
Diabetes Mellitus. PLoS One, 2013, 8. PMID:24069200.

Alwan, N. A., Greenwood, D. C., Simpson, N. A. et al. Dietary iron intake during early Independent
pregnancy and birth outcomes in a cohort of British women. Hum Reprod, 2011, 26: 911-9. variable
PMID:21303776.

Andreasyan, K., Ponsonby, A. L., Dwyer, T. et al. Higher maternal dietary protein intake in Independent
late pregnancy is associated with a lower infant ponderal index at birth. Eur J Clin Nutr, variable
2007, 61: 498-508. PMID:17136041.

Arkkola, T., Uusitalo, U., Kronberg-Kippila, C. et al. Seven distinct dietary patterns identified Dependent variable
among pregnant Finnish women--associations with nutrient intake and sociodemographic
factors. Public Health Nutr, 2008, 11: 176-82. PMID:17610760.
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Citation Rationale

10 Asaka, A., Imaizumi, Y., Inouye, E. Analysis of multiple births in Japan. V. Effects of Independent
gestational age, maternal age and other factors on growth rate of weight in twins. Jinrui variable
Idengaku Zasshi, 1981, 26: 83-90. PMID:7328851.

11 Asbee, Sm, Jenkins, Tr, Butler, Jr et al. Dietary counseling prevents excessive weight gain Dependent variable
during pregnancy, a randomized controlled trial. Obstet Gynecol, 2008, 111

12 Asp, N. G. Nutrition and human development. Scandinavian Journal of Food and Nutrition, Independent
2006, 50 variable, study

design

13 Babson, Sg, Bramhall, JI. Diet and growth in the premature infant. Journal of Pediatrics, Date
1969, 74: 890-900

14 Bakouei, S., Reisian, F., Lamyian, M. et al. High Intake of Manganese During Second Independent
Trimester, Increases the Risk of Preterm Delivery: A Large Scale Cohort Study. Glob J variable
Health Sci, 2015, 7: 226-32. PMID:26156900.

15 Bao, W., Bowers, K., Tobias, D. K. et al. Prepregnancy low-carbohydrate dietary pattern and Independent
risk of gestational diabetes mellitus: a prospective cohort study. Am J Clin Nutr, 2014, 99: variable
1378-84. PMID:24717341.

16 Bao, W, Li, S., Chavarro, J. E. et al. Low Carbohydrate-Diet Scores and Long-term Risk of ~ Dependent variable
Type 2 Diabetes Among Women With a History of Gestational Diabetes Mellitus: A
Prospective Cohort Study. Diabetes Care, 2016, 39: 43-9. PMID:26577416.

17 Bao, W, Tobias, D. K., Hu, F. B. et al. Pre-pregnancy potato consumption and risk of Independent
gestational diabetes mellitus: prospective cohort study. Bmj, 2016, 352. PMID:26759275. variable

18 Bao, W, Tobias, D. K., Olsen, S. F. et al. Pre-pregnancy fried food consumption and the risk Independent
of gestational diabetes mellitus: a prospective cohort study. Diabetologia, 2014, 57: 2485-91. variable
PMID:25303998.

19 Baron, R., Te Velde, S. J., Heymans, M. W. et al. The Relationships of Health Behaviour Independent
and Psychological Characteristics with Spontaneous Preterm Birth in Nulliparous Women. variable
Matern Child Health J, 2016, . PMID:27581004.

oo Bell, E. H., Geyer, J., Jones, L. A structured intervention improves breastfeeding success for  Dependent variable
ill or preterm infants. MCN Am J Matern Child Nurs, 1995, 20: 309-14. PMID:8551932.

21 Berntorp, K. E. Gestational diabetes: what's up?. Diabetologia, 2016, 59: 1382-1384 Study design
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Citation Rationale

22 Bertolotto, A., VoIpe, L., Calianno, A. et al. Physical activity and dietary habits during Independent
pregnancy: effects on glucose tolerance. J Matern Fetal Neonatal Med, 2010, 23: 1310-4. variable, study
PMID:20334531. design

o3 Bhatia, B. D., Banerjee, D., Agarwal, D. K. et al. Fetal growth: relationship with maternal Country
dietary intakes. Indian J Pediatr, 1983, 50: 113-20. PMID:6618569.

24 Bjerregaard, P., Hansen, J. C. Effects of smoking and marine diet on birthweight in Independent
Greenland. Arctic Med Res, 1996, 55: 156-64. PMID:9115541. variable

o5  Bloomfield, F. H., Oliver, M. H., Hawkins, P. et al. A periconceptional nutritional origin for Independent
noninfectious preterm birth. Science, 2003, 300. PMID:12714735. variable, health

status

26 BO, S., Rosato, R., Ciccone, G. et al. Simple lifestyle recommendations and the outcomes of Independent
gestational diabetes. A 2 x 2 factorial randomized trial. Diabetes Obes Metab, 2014, 16: variable, health
1032-5. PMID:24646172. status

27  Bobinski, R., Mikulska, M., Mojska, H. et al. Assessment of the diet components of pregnant Independent
women as predictors of risk of preterm birth and born baby with low birth weight. Ginekol Pol, variable, study
2015, 86: 292-9. PMID:26117989. design

og  Bobinski, R., Mikulska, M., Mojska, H. et al. The Dietary Composition of Women Who Independent
Delivered Healthy Full-Term Infants, Preterm Infants, and Full-Term Infants Who Were Small variable, study
for Gestational Age. Biol Res Nurs, 2015, 17: 495-502. PMID:25358685. design

o9 Borberg, C., Gillmer, M. D., Brunner, E. J. et al. Obesity in pregnancy: the effect of dietary Independent
advice. Diabetes Care, 1980, 3: 476-81. PMID:6993162. variable

30 Borgen, I, Aamodt, G., Harsem, N. et al. Maternal sugar consumption and risk of Independent
preeclampsia in nulliparous Norwegian women. Eur J Clin Nutr, 2012, 66: 920-5. variable
PMID:22713766.

31 Bower, D. The influence of dietary salt intake on pre-eclampsia. Journal of obstetrics and Date
gynaecology of the British Commonwealth, 1961, 63: 123-6

32 Bowers, K., Tobias, D. K., Yeung, E. et al. A prospective study of prepregnancy dietary fat Independent
intake and risk of gestational diabetes. Am J Clin Nutr, 2012, 95: 446-53. PMID:22218158. variable
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Citation Rationale

33 BrantsAjter, A. L., Haugen, M., Myhre, R. et al. Diet matters, particularly in pregnancy a€ Study design
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